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PRESENTS 


-» - SOWEPT-WING BEAUTY 
WITH MORE THAN 
A TOUCH OF GLAMOR! 


For all-crystal beauty — Guth PSGX 
Slimlux, the slender, ceiling- hugging 
luminaire with sparkling crystal 
Prismoid sides and bottom. Complete 


range of sizes. 


v] 


2615 Washington Blvd., St. Louis 3, Mo. 


The high-style, eye-comfort luminaire... 
designed in the fashion of a Paris Original... 


to bring new glamor to lighting. 


Polystyrene side fins emit soft beams of light to 
emphasize the graceful fixture lines. 
Color-fashioned in three beautiful finishes 

sun drenched bronze, satin silvan or gloss 
white. Chrome end fins add a decorator’s flair 

4’ and 8’ lengths. Two and four light widths 
Choice of GrateLite, Prismoid or metal cross-baffle 
bottoms. Apparent depth only 112”. The finest 


for slim contemporary, close-ceiling installations 





with 
Sguare D 

Lay-in Duct 
you can--- 


INSTALL WIREWAYS 


FASTER AND AT MUCH LESS COST! 


Before you decide to install conduit on a job, check to see 
if you shouldn't be using Lay-in Duct instead. Experience a 
shows that in 1 out of 7 cases, the job can be done faster pay Exclusive Squore D hanger 


gives more than 20 ways to hang duct 


and at substantially less cost with Lay-in Duct. 

Not only that, but Lay-in Duct makes it easy to add extra 
circuits later on, makes machinery circuits readily accessible, 
makes it simple to modify layouts. Lay-in Duct is completely 
reusable, requires less labor on multiple circuits. 

You get extra advantages when you use SQUARE D Lay-in 
Duct. You can choose from two types—hinged cover or 
screw cover—and from the most complete line of fittings 
available. All fittings can be used with either type. You 
get the fastest installation— quick couplings. The exclusive 
Square D hanger gives exceptional flexibility — provides 
more than 20 ways to hang Square D wireways. You get " 
real rigidity, too—joint design triples duct strength. Avail- Choice of hinge cover (left) 
able in four sizes—2%, 4, 6 and 8 inches. ; or screw cover (right) 


Waite for Lay-in Duct literature. Address Square D Company, 
6060 Rivard Street, Detroit 11, Michigan 


-wherever electricity is distributed and controlled 
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SAFE! 
DEPENDABLE! 


More ight! ‘ 


All these exclusive features ™@ Enjoy 21, times as much light with maximum protection 
available only with APPLETON against burn-out, and bénefit from lowest possible operating cost 
© Standardized Unilet Body permits a by installing APPLETON Mercury Vapor Lighting Fixtures! 
eau ‘how all Where millions of dollars in capital investments are involved in 
Catlet body and deme ent sccombly oil refineries, chemical plants, coal mines, grain elevators, 
® Connecting Block houses recessed < . ; a 
contact springs through which line paint factories and other types of businesses with hazardous areas, 
explosion-proof, mercury vapor lighting is worthy of 


terminals 

° pn A = one Gooter, i - h AA ; 
energize er five fu reads i i i - si" 
a = 5 the most serious consideration, In these 51 


© Shock Absorbing ‘‘Lamp-Lock” Socket Series Vented Fixtures you get all the benefits of 
prolongs lamp life with its resist- . é 
ance to shock proven APPLETON design and sturdy, vibra- 
® Porous Metal Cylinder serves as a a . A 
aa — and permits breath- tion-proof construction resulting from years of 
® “Full-Circle” Venting acts as alou- pioneering effort. Investigate APPLETON... 
ver to aid in an even distribution ° : 
of heat the complete, interchangeable line that offers the 
© Heat and Impact Resisting Globe de- : ° ° 
taches itself from fixture when maximum in protection, as well as a full comple- 
globe ring is unscrewed el P : 
© Cast Aluminum Guard has six sturdy ment of accessories including mountings, reflec- 
braces for fixture protection d Sed . Wri f details! 
© Mercury Vapor Fixtures available for tors, and allied equipment. Write for full details! sy ee ee 
250 and 400 watt lamp sizes t 250 Watt Deep and Angle Bowl Types for Class 1 Group D mie =f rn ; Corrected 
= —J-H1 Color Corrected 


Sold Through Franchised Distributors Only ~SMi Sliver White 


APPLETON ELECTRIC COMPANY 
1701 Wellington Avenue ° Ot al let-le fom EGPm lilalelt-) 


Additional Types of 
""AA-S1"’ Series Explosion-Proof 
Lighting Fixtures 


Long Bracket Short Bracket 
Ceiling Mounting Pendent Mounting Mounting Mounting 
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ELECTRICAL Published for electrical contractors, electrical departments 


in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 
CONSTRUCTION nance and management in the field of electrical construc- 
tion and maintenance. 
AND MAINTENANCE 


59TH YEAR * OCTOBER 1959 


Washington Report 
Sidelights 
Lighting Challenge, An Editorial 


Impact of New Higher Lighting Levels on Related Design 
The new Recommended Illumination Levels recently adopted by the 
Illuminating Engineering Society create many new problems in 
lighting and related design practice. Industry specialists discuss these 
problems and tell how they can be met in this timely report. 


New Lighting Design Practice 
By C. L. CROUCH—Lighting is on the threshold of an exciting 
future, now being sparked through continuing research in light and 
vision. 


Environment 
By G. J. TAYLOR—Visual comfort, indoors or out, depends in part on 
the brightness, colors, and textures of the surround. As lighting 
levels increase, need for proper brightness ratios and reflectance 
values also increases to provide a visually comfortable environment. 


Electrical System Design 
By MARK EITINGON—Higher lighting levels create many problems 
in electrical system design, which preclude generalized conclusions. 
Recommended procedure is to make a detailed study for each specific 
project; however, a less cumbersome approach is presented herein. 


Light Sources 
By M. N. WATERMAN—Recent improvements in fluorescent, incan- 
descent, and mercury lamps will help to provide higher lighting levels 
economically and efficiently. 


Advancing Lighting Standards 
By W. D. RIDDLE and J. E. FLYNN—Lighting know-how has long 
paced building design and technological progress. But today, with 
advancing lighting standards, the need is for more completely effective 
lighting tools and more imaginative applications. 


Economic Factors 
By W. W. THOMPSON—Progress in light sources development, plus 
creative design in lighting application, will enhance lighting invest- 
ment, and create a continuing demand for higher lighting levels. 


Better Lighting Maintenance 
By C. M. HOLDEN—As lighting levels increase, better shielding and 
more light control devices are required to maintain visual comfort 
and lighting quality. Light loss due to lack of maintenance is already 
costly, will become even more so with higher levels of illumination. 
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“I’we double-checked stock on every 
item, Jim. You’ll have it all today!” 


Do you need to know for sure just how many motors or 
controls of a size and type you can get fast — but fast? 
Switches? Circuit breakers? Transformers? And how many 
feet of conduit or cable? 

Within minutes your Graybar Inside Salesman can give 
you an accurate answer — on any item you need. 

Your Graybar Inside Salesman is equally alert to see 


Graybar Service includes: Objective rec- 
ommendations * On-the-job technical help * 
Most complete lines * Planned stocks to meet 
your needs * Expert counter service °* 
Speedy handling of will-calls 


that you gain ail the benefits of Graybar service to the 
electrical contractor. He is one of four well-trained, experi- 
enced men on the Graybar contractor service team. The 
others: Field Salesman, Counterman, Specialist. The job 
of all is to speed your work ... .. help 
you build your business. 

Call Graybar today and get this team working for you. 


raybaR 


reduce your costs . 


ELECTRIC COMPANY, INC. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. © OFFICES IN OVER 130 PRINCIPAL CITIES 
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Customer Benefits 
By B. C. COOPER—Lighting is now entering a 
new era. It is destined to play an ever increasing 
role in the lives and activities of people every- 
where. Its inherent benefits will expand, as light- 
ing levels increase, and as new and advancing 
technology is applied. 


Keeping Ahead of Demand 
Recognizing the fact that tenant electrical re- 
quirements are doubling every decade, manage- 
ment of old Cleveland office building triples 
capacity of existing distribution system in major 
modernization move. 


Billing Contract Additions and Changes 


“extras” to get a fair return and still maintain 
customer good will. 


Electric Heat Clicks in Hartford City 
By W. J. MARTENS—An eastern Indiana com- 
munity provides a powerful example for elec- 
trical contractors everywhere of the business 
opportunities in electric heat application. 

Practical Methods 
Electric heat for portable schools; church condi- 
tions with heat pumps; straddle buggy adapted 
for transformer installation. 

Motors Shops 
Variable-width yoke on arbor press; dynamic 
balancer for large rotors; fiber scissor clamps 
hold group-wound coils. 

Reader Service 
Product news announcements; catalogs and bul- 
letins. 

Reader’s Quiz 
Questions and answers on gas lighting; dis- 
torted sine wave; direct current arcing. 

Questions on the Code ; 
Answers to code questions on grounding; cellulose 


fiberboard; service entrance cable; wireways; 
grounding trailers. 


In the News 
Dates Ahead 
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They both know 
the best 
buy in tape... 


non-raveling 
straight tearing 

high tensile strength 
strong adhesion 
highly insulating 


Send for our latest catalog describing details 


Accuware Tavs 


FRICTION .... RUBBER .... PLASTIC 


ACCURATE MANUFACTURING COMPANY 
Gartield, New Jersey 
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Business remains good in spite of the steel strike, although 
pressure is building up for the government intervention ir. the 
strike unless management and labor show some signs of reaching 
an early agreement. The question now is not only when will the 
strike be settled, but also how soon steel shortages will become 
a major problem and what the possible consequences may be 
in the future. Demands for steel, now building up rapidly, rep- 
resent near-capacity production well into next year. 

National economy statistics currently available reflect only 
a minor dent due to the strike to date. These include: Employ- 
ment fell 350,000 between July and August, with decline in farm 
jobs accounting for the total drop; Unemployment dipped in both 
July and August; Retail sales in August totaled $18.1 billion, 
up $1.5 billion from August a year earlier; Industrial produc- 
tion in August was down four points from July, to 149 (FRB In- 
dex);Personal income in August was $381.4 billion, down from a 
record $384 billion in July; Living costs eased in August to 
124.8% of the 1947-49 average, down 0.1% from July’s record 
level. 


New construction expenditures hit a new high in August, with 
a total of $5.3 billion of work put in place, up $100 million from 
July, and well ahead of the $4.7 billion total for August, 1958. 
Private expenditures were $3,592 million, while public spending 
totaled $1,692 million 

Housing starts in August were up 5,000 from the same month 
of 1958, to 129,000. This was also an increase of 3,000 starts 
from the July total 

A new housing bill was passed by Congress, and signed into 
law by President Eisenhower, which will 1) increase FHA insur- 
ing authority by $8 billion, to a total of $37 billion; 2) liberalize 
down payments on FHA-insured mortgages; 3) provide $650 
million in Federal grants for urban renewal (slum clearance) over 
two years. FHA has also increased the interest rate on home 
mortgages it insures to 534% from the previous rate of 544%. 


Capital outlays for new plant and equipment will increase 
to $33.3 billion this year, according to estimate following a sur- 
vey recently completed by Dept. of Commerce and the Securities 
and Exchange Commission. This compares with a total of $30.5 
billion spent for this purpose during 1958. Government econ/ 
omists believe this upsurge will maintain well into 1960. 


A boost in Federal tax on gasoline goes into effect on October 
first. This boost totals one cent per gallon, and is the result of 
a bill passed by Congress and signed into law by President Eisen- 
hower last month. This tax is designed to help finance con- 
tinued construction of the interstate highway system. It will 
run for a period of 21 months, when the total tax will drop to 
3 cents which it was before the new law was passed. Bureau of 
Public Roads will allocate $1.8 billion in fiscal 1961 Federal aid 
to the individual states, most likely apportioned on a quarterly 
basis, geared to match the inflow of money into the highway 
trust fund. 


Electricity output continues its climb and maintains an aver- 
age increase of about 8% to 10% ahead of year-earlier produc- 
tion. Total output in the third week of August topped 14 billion 
kwhr for the fist time, and a week later totaled 14.1 billion kwhr. 
Contributing largely to this record performance was the increas- 
ing consumption of electricity for air conditioning during a hot 
weather spell. 








“fight wa from virden 


to add plus profits 
to your fixture sales 


V-6051 Authentic Early American 


in a pulldown. Polished brass with 
For white shade. Opal chimney has star 


Traditional 





Lif 


<) V-1476 One of six gorgeous- V-1499 Quiet dignity, 

se ly styled Colonial chande , warm hospitality is exem- 
TS 1 le l 5 liers. Handcut crystal and i plified in this traditional 
r— . gleaming brass to add a bril- design. In 6, 4, 3, and 2- 
liant touch to any room. light models, each hand- 

fashioned from solid brass. 





TS BN Se ee et ance sored 
V-1193 An unusually versatile 


Wi V-4465 Gleaming 
3-light cluster . use it in living yo . brass and _ satin 


rooms, dining areas family white, in a modern 
rooms, anywhere you need a blending. 
smart modern accent : 
gt? 
—_ 


ee 





For 


Contemporary 


- Modern blend- \ J 4 
V-1680 Moders I V-6200 Perforated V-7940 Give your pa- 
ing of white imported : 
downlight with crystal tios, porches, entrance 

plastic and polished ‘ 
i t or yi \ lens. Polished brass ways extra sales appeal 
rass, ¢ xc accen y : 

a oe ee Excellent accent light with this outdoor wall 
wherever it is used. / 4 


lantern 





SR EE 6 TONG LAS ee eo 
V-6840 Add a touch of glamour 


F with this bathroom fixture. Use 


it singly or in pairs 


Transitional r j SR es 








ways out of the 
ordinary with this 
graceful design 
Has matching wall 


« ‘Sar unit and »-light 
- t #- chandelier 


V-1791 The lovely V-1860 A touch of V-3920 Give your bed 
charm of polished cop- brilliance in an exciting room the look of rich 
per and black in the 6-light chandelier. Use ness. Imported glass ° 
popular pulldown style. it with matching ceil- has crystal beads, pol 
ing and wall lamps for ished brass trim 
a wonderful effect 








ER 





Your Virden distributor has the complete line of Virden “light idea”’ fixtures on display now. Find tt Fest 


W a ’ and ry A Division of the John C. Virden Company 


Cleveland 3, Ohio 
i } CG H T t Ni G Member American Home Lighting Institute 


In Canada, John C. Virden, Ltd., Toronto, Ontario 
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Sidelights 





Cooper Named Fellow of IES — ——__ coceenepi 


Berlon C. Cooper, associate editor of 

Electrical Construction and Mainte- 

nance, was named a Fellow of the 

Illuminating Engineering Society at a 

ceremony during the national tech- 

nical conference of the Society in 

San Francisco last month. President 

George J. Taylor cited Mr. Cooper for 

“outstanding reporting of technical 

progress in lighting.’”’ Mr. Cooper is 

a graduate in electrical engineering 

of the University of North Carolina. 

His experience has included the design 

of lighting systems for Federal build- 

ings. During World War II, he was Chief of the Lighting and Fixtures 
division of the War Production Board. He later joined the staff of this 
publication, and his published reports of the progress of practical illumi- 
nation technology have won him international renown. 





Electric Heat in Hartford City ieee 


Progress in electric space heating application is often thought of in terms 
of big city promotion campaigns like current developments in Chicago 
or St. Louis. But electric heat is for everybody and testimony comes from 
Hartford City, Ind., that there are waiting opportunities in smaller com- 
munities as well. The Hartford City utility began promoting electric 
heat only five years ago, and current installations are running three times 
the national average. Influenced by surrounding heavily-electrified farms, 
the people in the area are naturally interested in modern electrical living. 
Well designed installations skillfully installed by Hartford City electrical 
contractors have built highly favorable customer acceptance. Bill Martens 
rounds up the results in “Electric Heat Clicks in Hartford City” beginning 
on page 138. 


Billing Extras ———_—__—_—— - - — —— - 


Charging or crediting change orders or “extras” presents a chronic 
problem for electrical contractors. They must produce a fair return for 
the contractor and still satisfy the customer and maintain his good will. 
How should change orders for additional work be billed? How should 
omissions be credited? What is fair practice for the contractor and the 
customer? Ray Ashley, consulting engineer and authority on electrical 
contracting practice, gives effective and practical answers in his article, 
“Billing Contract Additions and Changes” beginning on page 134. 
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BASE LINE (1000) REPRE- 


SENTS COSTS OF TYPICAL 


ASSORTMENT OF MATERI- 





ALS FOR A SELECTED JOB 








AS OF NOVEMBER 1}, 1951 


INDEX POINTS REPRESENT 








THE VARIATION OF THESE 











SAME MATERIAL COSTS AS 


OF THE FIRST OF EACH 





MONTH 
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SOURCE - NATIONAL PRICE SERVICE CLEVELAND. OHIO 
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Top Quality 
substations... < 


f 


4p 
Ph 


every 


major component 
manufactured by 
Federal Pacific 


High Voltage 


Protective Indicating Instrument Potheads 
Air Breakers 


Power Transformer . 
Relays instruments Switches 


For single-source responsibility and reliable operation, look to Federal Pacific, one of only three companies to manufacture every 
major component of its primary unit substations. Federal Pacific's unit engineering, coordinated assembly, integrated quality control 
assure you built-in reliability and longer substation life. Federal Pacific Electric Company, General Offices: Newark 1, New Jersey. 


od Fevers PACIFIC ELECTRIC COMPANY 


trol Equipmer 
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HOW 
Federal 
miele 
Taltaevelt(orers 
the 





t’S new.. 


FIRST REAL CHANGE IN AB BREAKERS SINCE 1927...Obsoletes flip-handle circuit breakers. Federal Pacific’s new integral handle elimi- 
nates excess, trouble-making linkage...Handle position always indicates breaker position...built big and rugged for industrial use in 
switchboards, control centers, control panels, panelboards, and individual enclosures—you can see this man-sized handle from 
a distance...Uses easy to operate rotary action...Unique locking feature for safety—Get the details of this stride forward in AB 
breaker design now. Write for Bulletin #1425, Federal Pacific Electric Company, General Offices: Department 328, Newark 1, New Jersey. 


oy Fevers | BAS EIG ELECTRIC COMPANY 


ectrical Distr n and Control Equipment 
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“Telephone planning 
is just the kind of 
built-in convenience 
home buyers want” 


—SAYS CHARLES V. SIMMS, 
CUSTOM BUILDER OF DAYTON, OHIO 




















“You can’t ignore what people want,” 
says builder Charles Simms, of Dayton. 
“People do want telephone-planned 
homes today. 


“Five years ago, pre-wiring a home 
for telephone service was a special fea- 
ture few people expected. Today, they 
ask about it, even insist on it. They 
appreciate the convenience of having 
built-in telephone outlets throughout 
their home—and the common sense of 
having wires concealed inside the walls, 
with only neat outlet plates visible.” 





Mr. Simms builds custom homes 
priced from $18,000 to $40,000 with 
as many as nine telephone outlets in 
them. They are advertised as ‘‘Com- 
Your local Telephone Business Office will gladly help munication Conditioned” homes. 
you with telephone planning for your homes. For / “A builder has to merchandise his 
details on home telephone installations, see Sweet’s . product,” says Mr. Simms, ‘“‘and tele- 
Light Construction File, 8i/Be. For commercial | phone planning is good merchandising. 
installations, Sweet’s Architectural File, 32a/Be. The public wants this feature—and the 

cn telephone company makes it practical 
BELL TELEPHONE SYSTEM ( fA), | to offer it, costwise.” 


eK 


ao 
































= = = be - - a . 
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The builder and telephone representative Mary Elien Sears stand before ‘‘The Brookfield” 
—chosen Dayton’s ‘‘Home of the Year’’—in Mr. Simms’ Spring Vailey Acres development. 
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The simplified assembly of ‘‘88’’ Series Floor 
Boxes assures fast installation, true leveling and 
quick access to wiring—at low cost. 





METAL CAP 


meeeyieeenacatae 


BRONZE PLUG 


2%" oro FLOOR 


— ae 
0) COS 


ACE 


88S-'2 
88S-% 
88S-2 


88D-'2 
88D-% 
88D-2 


88DA-'/2 
88DA-% 
88DA-2 


SOLD ONLY THROUGH LEADING ELECTRICAL DISTRIBUTORS 
ELECTRIC COMPANY / PITTSBURGH 33, PA. 





**88” Series Floor Box Features 


@ Fully adjustable bronze floor ring— 
%"’ vertical adjustment 


@ Floor box accepts variety of receptacles—plus high 
and low potential standpipes and service fittings 


@ Wide hand hole for access to wiring— 
plenty of finger room 


e@ Durable—brightly finished—bronze floor plates 


e@ 4” octagon outlet box—1%"” or 2%" deep. 
Electrogalvanized 


e Rigid screw-leg brackets with exterior screws for rough 
level adjustment 


‘*88'' Series boxes are 
packaged with metal pro- 
tective cap in place. Sim- 
ply reverse the assem- 
bled top and install box 


SPECIFICATIONS AND ORDERING INFORMATION 


K. O.'s IN BOX OVERALL HEIGHT —_. 


FLOOR Box & Adjusting Ring 
PLUG 








SIDES 





BOTTOM SIZE MAX, MIN. 


Y Pipe 3% 2% 
% Pipe 356 2%6 
2 Dia. 3%6 2%6 


Ya Pipe 3'e 3%s 
% Pipe 3'e 3% 
2 Dia. 3'e 3% 


“s Pipe 31% 3% 
% Pipe 3'%e 3% 
2 Dio. 3'%e 3%6 
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‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


Load» Conan 


‘“‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 
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‘New G-E plug-in 
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installed than wire 
and conduit of equal 
ampere rating.” 
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‘New G-E plug-in 
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installed than wire 
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ampere rating.” 
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‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


breert Ex haan 


“‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


“New G-E plug-in 
busway costsliess 
installed than wire 
and conduit of equal 
ampere rating.” 


i eel 


a oor sac 


Bliss & Sage Electrical 
Malden, Mass. 


Collins Electrical 
Construction Co 
St. Paul 7, Minn. 


Eastern Electrical 
Construction Inc. 
West Collingswood 
Heights, N 


GENERAL ELECTRIC SAYS: Iry it if it doesnt save you 


Contractors say: “If you can do the job with wire and conduit, 


H. P. Foley Co. 
Wilmington, Del. 


Hoffman & Son Inc. 
Long Beach, Calif. 


J. L. Krauser Co 
Portland 14, Oregon 


Libecap Electric Co., 
| 


nc. 
Dallas 10, Texas 


we find you can do it now with G.E.’s new 100-ampere plug-in bus- 


and save as much as 25%.” 


way 

This is not poetic license. This is straight talk about actual 
dollar-and-cents savings. 

Contractors all over the country are echoing this statement and 
reporting savings of this kind. Some contractors, after learning 
the facts, have actually switched to DH on the job. 

The facts are simple, and to demonstrate them to you, General 


Electric makes this offer: 


(1) Install, according to G-E installation instructions, 
50 feet or more of Type DH busway mounted edgewise 
on 10-foot centers and where approved by NEC and local 
codes. 





(2) Compare the total cost of this DH installation 

with the cost you would have experienced had you pur- 
chased and used at the same time heavy-wall conduit and 
wire of equal ampere capacity. Base your comparison on 
the use of two or more tap-offs for each 50 feet of run 
and protective devices that are equivalent in quality and 
‘ 
Type DH Busway is rated 100 amperes, 3-wire, single 
or 3-phase, or 4-wire, 3-phase 600 volts maximum. 
It serves either as a feeder or plug-in system and may 
be used indoors wherever exposed wire and conduit 
could otherwise be applied. 


function. 


(3) If the total installed cost of Type DH is more, 
General Electric will pay you the difference in cash.+ 
Try DH. You have nothing to lose — and much to gain. 
Offer limited to installations made between September 
1, 1959 and December 31, 1959. Claims must be received 


tExample: Suppose DH costs you $250.00 installed and that you deter- 
by your distributor on or before January 4, 1960. Offer 


mine an equivalent run of wire and conduit would have cost you 
$230.00. The difference is $20, which General Electric would pay you 
in cash. 


does not apply to installations made in New York, New 
York, Newark, New Jersey or the State of California. 


For further details, see your G-E representative or distributor. Ask for Bulletin 
GEA-6172—or contact Distribution Assemblies Department, General Electric 
Company, Plainville, Conn. 
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less installed than wi 





‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


liad £~ 
West Electrical 


Construction Co 
Tulsa, Oklahoma 


‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


pO 


Cooper Electrical 
Construction Co 
Greensboro, N. C. 


“‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


ToMA) O Bonen 


Peifer Electric Co 
Trenton, New Jersey 


‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


D2, Obanr2~ 


Brooker Electric Co., 


ne. 
Detroit 7, Michigan 


money, G.E. will pay the difference in cash! 


‘“‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


Lh Quine 


Fisk Electric Co. 
Houston, Texas 


re and conduit! 





‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


reef £ Wat 


Loomis Electric Co. 
Akron, Ohio 


‘New G-E plug-in 
busway costsless 
installed than wire 
and conduit of equal 
ampere rating.” 


lara han 


Charles Electric Co. 
Hartford 6, Conn. 
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Easy to install because: 


@ snap-on hangers save time. 


@ flexible fittings and adjustable length eliminate need for 


exact measurements. 
mechanical and electrical joint connections are made simply 
by tightening six screws. 

ed light weight (27 
make for easy handling. 

@ approved for mounting edgewise on 10-foot intervals instead 
of usual five. 


- Flexible because: 


® standard fittings—both rigid and flexible—allow run to be 
tailored quickly to virtually any building contour. 

@ cach 10-foot length has 18 outlets, nine on each side. 
lengths can be removed from run without disturbing adja- 
cent lengths. 


pounds per 10-foot length) and small size 


@ <ame current rating in any position. 
@ 1.-, 2-, 3-, 5- and 10-foot lengths. 
Safe because: 


© outlets are virtually “dead front” even after covers are 
removed. 


© plugs are totally enclosed and polarized. 


@ 15,000-ampere short circuit rating standard (100,000 when 
protected by CLF fuses). 


@ entire system listed by Underwriters’ Laboratories, Inc. 
Salvable because: 


@ entire run can be taken down, moved to new locations and 
re-installed with complete re-use. 


Easy to order because: 
@ DH is stocked nationwide by G-E distributors. 


GENERAL @@ ELECTRIC 
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“Tl hate being tied down 





in my own back yard”’ 


DODGE REPORTS uncover more... and better... 
bidding opportunities right in your own area 


Many contractors are tied down by unreliable and incom- 
plete information. They depend on gossip and rumors in 
locating new building projects, and on invitations to bid. 
This can be a costly, ineffective way to get business. Unnec- 
essary, too. Because daily Dodge Reports give you the facts 
you need on bidding opportunities, when you need them. 

You know what’s coming up for bidding when you use 
Dodge Reports. You learn of many opportunities you might 
otherwise miss. You don’t have to depend on gossip, rumors, 
or invitations to bid. 

You concentrate on jobs you know will be profitable. 
Dodge Reports’ reliable advance information helps you spot 
the new building projects that will do you the most good. 


You learn who the general contract bidders are... who's 
bidding on major trades out for separate bids...and which 
ones get the contracts. 

Dodge Reports are individual project reports. They’re 
mailed to you daily. You get Reports only on the types of 
building you're interested in—in the area where you do 
business. They tell who’s going to build what and where... 
whom to see ... when bids are wanted .. . and other perti- 
nent facts. 

If you do business anywhere in the 37 Eastern states, 
let us show you how Dodge Reports can help you uncover 
more — and better — bidding opportunities right in your 
own area. 


WRITE FOR FREE BOOK 


F. W. Dodge Corporation, Construction News Division, 
119 West 40th Street, New York 18, N. Y., Dept. ECM109 


Send me the book “Dodge Repurts— How to Use Them Effectively” 
and let me see some typical Dodge Reports for my area. I am interested 


in the general markets checked below. 


~ 


[} General Building 
[J] Engineering Projects (Heavy Construction) 


House Construction 


Area _ 


F.wW. DODGE 


CORPORATION 





Name 


Dodge Reports 





Company 





Address 


HELP ELECTRICAL CONTRACTORS 





GET BUSINESS 





losses seas esonoososooooeae! 
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Three Important Signal Systems 
from Honeywell! 


® Clockmaster Time and Programming Systems 


®& Fire Detection and Alarm Systems 


®& Surveillance Alarm Systems 


Honeywell Clockmaster” Systems are avail manual ing or silence instead of automatic 
Bea 'ae } hronous wired or minute impulse programming. Quick-change calendar device per- 
ly \ meywell fur es flush « lencing any circuit during any 12 hour period 

x \ spring power unit is available for 

ney use during power failure. Honeywell's 

especially wanted in schools because it 


to-set programming on the market. @ @@@ ®@ 





, Here's why Honeywell 
Ce | Clockmaster Programming 
| is the easiest to set! 














- 
= 
- 
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Easy-to-set signal drum. H ; Easy-to-read numbers: Link chain rugged- 
ness. N 


iockwise program unit. M 





Honeywell’s complete fire 


y detection and alarm 
os 7 equipment offers greater 


flexibility... one reliable source! 





Manual Station W247 Panel 


H 


ector and alarm cir 
sed Any wiring 


by a trouble 





Honeywell Surveillance Alarm Systems 
help prevent breakdowns of critical equipment 


with economical one-man supervision 
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Wittihddiitiinniviidddinniniinonnoriinninnndndnint a ONY AUIS WW Bt WW 


EVERY SYSTEM BACKED BY HONEYWELL’S 
UNIQUE MAINTENANCE AGREEMENT 


ery one of these Honeywell Sig And it’s backed by 112 Honeywell sales- 
nal Systems, Honeywell offers a unique service offices throughout the country 


maintenance agreement to the owner which bring service personnel within 


iinninvininininns 


OOOO O00000 


VV 


For a low annual cost, Honeywell pro reach of any installation 


vides periodic maintenance and inspei 
F For more information about this Honey 
tion by factory-trained experts. 


iniiirinr 


well Maintenance Agreement or about 
Parts and repairs, if ever needed, are any of the systems described here, call 


KOOOOOOOO000 
M 


provided at no additional cost. Emer your local Honeywell office. Or write 
gency calls answered without charge Honeywell, Dept. ES, Mpls. 8, Minn. 


Wt 


iinvtivivinniiadninann 


OOOO OQ000 


Honeywell 


Seu sees YOUU OO SUL SU | Fw ° Coittel 
TTY \{) AANAAOHANOAAOOONAMONONG \{) H ms We 


ee 


Si) 





"gunn Gowns ovate tae ANHdWOJ Of syaunos 
~S49HEIG NIdO-HIMOD SUBS GOON 41 OD SUL 
woBiy>1W ‘Il 110449q 490445 PsDAly 0909 ‘Auodwo  q esonbs AIOIS aJajqulor ays 104 ALM 
SIOWND PUT, fIfhd *reseessesersreereseescescesssscerenreeres SUBTIN PUR WNUNUIYY 


peoaoiddy 1n 
winulwniy 40 
4addog 404319 403 s6nq **"**"*** treeesereoes Kiug ssojonpuog seddos 40; s6n4 


[ sasyeo1g owes 
duiy 0g Om, ocejdoy Aew S497e94g OWesy dwy COL 
| 4oBO4g Qwesy Gury OOE sir erseeseeeeeeeeeeees 405 POdINDOY UOHeERSUy JeEI9edg 


. OCTOBER, 1959 


wooy jo Ayuajg 
pue $19}24ND epis Awooy 
SOPIACAd XOG SPIM- OF "i isereessseeeeesecereseccccsseesess SIBBNE OPIS pedwesg 








~ 

S9/Oqg de4y, ayIs0ddo 
S9/Og 9044) sySs0ddoO juNOW Aew S49HCVIG BJOG OM] 
ADHEIIG DJOd OML PUL DUG «errrerrereeeerers pue 3uO JUNOW 0} sjGqeun 


PRP eeeres 
Prieta ereney 


S49 294g WINDAIDQ Youesg 
SADHEIAG PINDAID iy uO s6n4 p+): ""** UO SjeujueL MO19S 


O] PO}DQUUOD 34,NOA 
@SbUd JEUM 29S UeD NOA 
wesBeig Bum 0419 Buissng 


P232ld SIUIOF iy 
M2125 2UO sjuswecejday pue suocinippy 40; 
—UONIOUUOD 4A9HBOIg Po IduUS “rrrseereres pesanboy syed jo 4equinn o61e4 


SBN [OsNON VdAy-KOG vorrrseereerreeerereees ** sdey je4jneN Me19g peey-sepuig 


NOf SAnl9 SOON man 
sq auonbs joym $1 S1YL 
iSUV3A O2 NVAL JXOW Ni SGYVOTTINGG NI 
LNJINSAOUdIA LS3LVI8S FHL LV SNINOOT FYV NOA 


WW 
i 
z 
4 
z 
Ww 
e 
z 
=< 
= 
a 
z 
< 
z 
°o 
= 
Ke 
7) 
> 
[oa 
(= 
” 
z 
o 
vu 
d 
< 
Vv 
= 
a 
- 
i) 
ey 
a 
J 





RCLE F 
= WIRING 


EVICES 


whatever your 
wiring device 
needs... 


CIRCLE F devices give you 
everything you want—and you save 
money, too! High quality, low cost 
Circle F wiring devices provide 
fast, easy installation, trouble-free 
service and eliminate call-backs. 
Precision engineering and quality- 
controlled production plus rugged 
construction guarantee customer 
satisfaction. Circle F devices 

2517 2516* are available at Electrical Wholesalers 
everywhere for quick 
pick-up or delivery. 


we 


*Only one of a complete line. 
For additional information, 
write for catalog. 


TRENTON 4, NEW JERSEY + For your wire requirements: Eastern Insulated Wire Corp., Box 591, Trenton, N. J. 
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Only Cutler-Hammer Three-Star Motor Control 
with vertical dust-safe contacts could withstand 
the ravages of the flour-like kaolin dust. 


Large Southern kaolin processing plant cuts 
maintenance costs with Cutler-Hammer Control 


By the very nature of the product, kaolin 
processing is an extremely dusty operation. 
Because of this the electrician at a large 
Southern kaolin plant found it necessary to 
replace the dust-fouled contacts in the 
motor starters every 30 to 60 days. Several 
makes of motor control were tried, but the 
results were always the same... . dust laden 
contacts wore rapidly requiring frequent 
attention. 

Thirteen months ago a Cutler-Hammer 
Three-Star Magnetic Starter with vertical 
dust-safe contacts was installed, and the 
electrician reports perfect operation with- 


out a single contact replacement . . . no time 
lost for repairs. 

This is positive proof of dependability 
... proof that Cutler-Hammer Three-Star 
Motor Control works better, lasts longer 
than any other on the market today. Why 
take chances with costly production inter- 
ruptions? Order dependable Cutler- Hammer 
Three-Star Motor Control from your near- 
by Authorized Cutler-Hammer Distributor 
today. For complete ordering information, 
write for the Cutler-Hammer Merchandiser, 
EA-100-U241. Cutler-Hammer Inc., Mil- 
waukee 1, Wisconsin. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 


Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 
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Accelerated testing of cable. This machine, designed by AS&W engineers, is testing mining machine cable to determine its resistance to reeling and pay 
off under tension, abrasion, flexing under tension, kinking under tension. Just one of the ways to determine the best insulating and jacketing compounds. 


From portable tools to the largest power shovels, Amerclad Cables offer safe dependable service. , 


It's how you mix ingredients in just the right proportions that makes a big difference in cable performance. 


Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


Asbestos Wire and Cable e Varnished Cambric Cable 

Mold-Cured Portable Cord e interlocked Armor Cable 

Shovel & Dredge Cable e Special Purpose Wire & Cable 

Paper & Lead Cable e Aerial, Underground and 
Submarine Cable 
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In (ss) Tiger Brand Amerclad it’s better engineering 
and quality construction 


Engineered for the job. USS Tiger Brand Amerclad 
Cables are used in such a variety of applications that 
“engineering for the job’’ becomes extremely impor- 
tant. Special constructions are designed for electric 
shovels, dredges, mining machines, welders and port- 
able tools. Cable life depends on how well the engineers 
have anticipated all the destructive forces that a 
cable encounters in service. 


Quality construction. USS Amerclad’s highly flexible 
construction—rubber insulated conductors and Amer- 
prene jacket—is carefully designed to give you superior 
electrical performance and mechanical reliability. Dy- 
namically balanced rope lay conductors, as opposed 
to loosely bunched groups of fine wires, give balanced 
performance and long, trouble-free service through 
elimination of unequal tension and elongation. 

Each conductor is separately insulated with Amerite, 
a tough heat-resisting, special rubber compound that 
exceeds the requirements of ASTM, and other industry 
standards. A rugged abrasion resisting Amerprene 
jacket protects the cable from mechanical abuse. 

Tiger Brand Amerclad Cables are as tough as they 
come. They soak up shock and vibration, withstand 
crushing impact, severe jerking and pulling for un- 
believably long periods. Used outdoors for mining, 
quarrying and excavating machines, Amerclad resists 
the constant wear and abuse from contact with rocky 


ground. And installed on lighter indoor equipment— 
electric welders, shop tools and motor leads— Amerclad 
gives top performance even when it’s dragged over 
rough floors, through oil, grease or water. 

Amerclad’s greater durability will pay for itself 

many times in unfailing service, and ability to handle 
rated loads. It’s the toughest electrical cord and 
cable money can buy. 
Send for catalog. The Tiger Brand Amerclad Cable 
story is told completely in our new book we’ve 
reserved for you. We’ll send the book without cost or 
obligation. American Steel & Wire, Dept. 9289, 614 
Superior Avenue, N.W., Cleveland 13, Ohio. 


USS, Amerciad, Amerite, Amerprene and Tiger Brand are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & tron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, Distributors Abroac 
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Neoprene jacketing on the job...at -65° F. 


Speciallu compounded neoprene jackets can withstand mandrel wrap tests down to -65° F.—often required 


in military specifications. Even at 65 below, neoprene jackets remain flexible for poriable uses. More im- 


portant is neoprene’s excellent retention of low-temperature properties after years of aging. This holds true 


for all of neoprene’s combination of properties . . . properties that insure long-term reliability. For informa- 


tion, write E. I. du Pont de Nemours & Co. (Inc.), Elastomer Chemicals Dept. EC-10, Wilmington 98, Del. 


NEOPRENE 


HYPALON® 


ADIPRENE® 


REG. u. 5. pat. OFF 


Better Things for Better Living . . . through Chemistry 
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Simple maintenance, inspection with 


General Electric ROLLOUT 


Switch and Fuse Equipment 


It's new—General Electric Rollout 
Switch and Fuse Equipment. It 
rolls out like a file cabinet drawer— 
allows simple, fast inspection and 
maintenance. Plus—improved protec- 
tion, greater safety, and installation 
flexibility. 

For more information on this new 
Rollout Switch and Fuse Equipment 
call your nearest General Electric 
Apparatus Sales Office or write for 
bulletin GEA-6623, General Electric 


Company, Schenectady, New York. 
514-2 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


NEW ROLLOUT SWITCH AND FUSE EQUIPMENT, in 
ratings from 2.4 kv to 13.8 kv, is applicable for, 
both normal switching and fault current protection. 





Oshawa Shopping Center, 
Oshawa, Ontario, Canada. 


Area Lighting 
with 

Monotube Poles 
offers you 
unmatched 


design choice 
in steel 
or aluminum 


Union Metal engineering assistance 
is available to help you select the 
most appropriate lighting pole de- 
sign combining economy and good 
appearance. 


me UNION METAL 


MANUFACTURING COMPANY 
Monotube Area Lighting Poles 


Canton 5, Ohio « Brampton, Ontario, Canada 


Garden State Plaza, Paramus, N. J. 
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Naugatuck KRALASTIC 


Rubber-Resin 


KRALASTIC conduit contributes to 43% savings 


New York State Electric and Gas Corporation has learned how to 
vits for electric lighting faster, more econom- 
sruption of landscaped property. A key to the 


install underground 
ically, and with les 
operation is KRALAST 

Used in place of conventional conduit, 20-foot lengths of 
KRALASTIC semi-rigid conduit are threaded over the cable, cut to 
length as needed, joined with a molded KRALASTIC slip fitting. All 
work is done above ground and the protected cable simply dropped 
into the trench. At driveways and similar obstacles, the conduit is 
snaked through a hole formed by a 5’ rod and cone. 

N.Y.S.E.& G. found 12” conduit gave a saving of I5¢ per foot 
installed. Material costs were reduced further when conduit size was 
reduced to |'4 d standard bases were fed by locally made long- 


radius bends. Additional savings resulted from the fact that con- 
duit breakage during handling was eliminated, and KRALASTIC’s 
light weight made it possible for a standard line truck to carry a full 
day’s supply of conduit, eliminating the need for on-site storage and 
attendant problems. 

Strength, light weight, and resistance to corrosive soils and 
chemicals are among the reasons why KRALASTIC has been steadily 
gaining popularity over both metals and other plastic materials not 
only for electrical conduit, but for municipal and home water serv- 
ice, well piping, salt water disposal, oil, gas, and chemical lines, 
radiant heating installations, piping applications by the hundreds. 

Learn more of the many advantages KRALASTIC offers you. Con- 
tact your Naugatuck Representative or the address below today. 


United States Rubber 


Naugatuck Chemical Division ,, 


RUBBER 


KRALASTIC & R-k N ® MARVINOL 


Akron - Boston - Ga a Chica 
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DROP IN AND SEE US AT BOOTH No. 179-180 NATIONAL 
ELECTRICAL EXPOSITION, MIAMI BEACH NOVEMBER 9-11 


Edwards 
sets up 
new business for you 


IN INDUSTRIAL MODERNIZATION AND EXPANSION 


Paging Systems 


Clock and 
Program Systems 


urrent plans for plant construction and mod- 
C ernization call for an annual expenditure of 
over 850 million dollars in electrical equipment. 
A significant part of this investment is in sig- 
naling equipment for control, communication 
and protection. 


Right now, Edwards distributors are calling on 
industrial plants, surveying their needs for sig- 
naling equipment. And Here’s Where You Come 
In. Edwards recommends the recognized elec- 
trical contractor as the installer of its products. 
You can team up with the distributor to present 
a quotation on an installed basis. (The Edwards 
Technical Representative is always available to 
help prepare quotations on the proper equip- 
ment). Write for the name of your local partici- 
pating distributor and ask for a handy pocket- 
size book of products and systems for the 
industrial market. Edwards Company, Inc., 
Norwalk, Conn. In Canada: Edwards of Canada, 
Ltd, Owen Sound, Ontario. 


EDWARDS INDUSTRIAL PRODUCTS 


Fire Alarm Systems—to protect 'ife and property 
by giving a warning on detection of fire. Manual 
and/or automatic detection. 


Clock and Program Systems—to sound signals in 
plants or offices for lunch hours, changes in opera- 
tions on assembly lines, closing hours or other time 
schedules. Centrally controlled clock system for 
accurate operation of clocks, time recorders, time 
stamps and program machines. 


Paging Systems—for locating key personnel with 
both audible and visual signals. Silent paging also 
available permitting up to 3-person paging simul- 
taneously. 


Intercommunication Telephone Systems—low cost 
system without switchboard connecting key points 
within plant. 


Annunciator Systems—to indicate false or improper 
operation, abnormal conditions or breakdown of 
processes, machinery or other plant equipment. 
Utilize drop, lamp, or bulls-eye light indications. 


General Industrial Signals & Contact Devices—bells, 
horns, buzzers, chimes, sirens, push buttons, lights, 
door openers, transformers all contribute to more 
efficient plant and office operation. 


WARDS ei ae [ast ¢ CONTROL 
LED specialists in signaling since 1872 COMMUNICATION 


PROTECTION 
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Emil Gabriel says: * 


“WE CUT 
MOTOR-TEST 
TIME 
WITH THE 
AMPROBE RS-3!” 


“Ours is a very busy motor-repair shop. With 
the amount of work we handle, any method 
of cutting corners is appreciated. One of the 
best ways of cutting test time we’ve found 
is to make sure that every man in the shop 
has an AMPROBE RS-3 snap-around volt-am- 
meter-ohmmeter. We’ve been using the Rs-3 
for some time now, and it saves us time, effort 
and trouble on every motor job. We wouldn’t 
be without the rs-3!” 


Not only do Emil and his men at Queens 
Electric use the AMPROBE RS-3 but they recom- 
mend it to their customers for plant main- 
tenance. Yes, thousands of electricians, 
servicemen and plant maintenance men every- 
where have discovered that the all-purpose 
AMPROBE RS-3 handles 99% of all their test 
needs...accurately and safely. It meets every 
commercial voltage requirement on three 
voltage scales...0-150/300/600 vac; gives 
accurate current readings from 0 to 300 amps 
on five current ranges; takes resistance 
readings as low as 0.5 ohms. Cut motor- 
troubleshooting time — mail coupon today! 


Queens Electric Motors, Long Island City, N. Y. 


Check phase balance on new installations Check for low-voltage cinditions Check unmarkéd terminals on motors 


COSSSEESESE HEHEHE SE SESE SESSOOESSSESSEOESO OOO SHOT HSH HEETEHHEEEEHHEEEHEEEHHESSHHHEHHHEESESHESESHEHHSOSHSODODS 
Pyramid Instrument Corp. Dept. T-1, 
630 Merrick Road, Lynbrook, L: I., N. Y. 
I'd like to know more about how Emil and his men use the 


AMPROBE RS-3. Please send me detailed story. 
= - 
Name 


Address 


eeeereeeee 
eorreee 








City Zone State 





Bdocescese 
Senewenesees 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE ... OCTOBER, 1959 


w 
ro 








LIGHTING 
REPORT 


LP 








(ADVERTISEMENT) 


How to choose the right diffuser 
for fluorescent lighting applications 


Published as a service to the lighting industry 


by Lighting Products Inc., Highland Park, lilinois 


Fluorescent lighting diffusers should be designed to 
achieve proper brightness balance and even light 
distribution. They shield light, transmit it, redirect 
or diffuse it. They do this by means of metal or 
plastic “egg crates,” baffle systems, or complex con- 
figurations of plastic and glass. Some diffusers serve 
the added function of preventing dust or moisture 
from entering the luminaire. 

Selection of the right diffuser for an application 
is based on the illumination control that is required 
as well as economic and esthetic considerations. The 
table below is designed to aid in making a choice 
among ten typical diffusers on the basis of their 
relative costs and of their brightness control at six 


angles of vision as well as control of brightness on 
the visual task itself. 

The relative costs of diffusers listed in the table 
are represented by index figures. In calculating the 
cost index of any diffuser, maintenance is an im- 
portant consideration. The diffuser should be easy 
to clean and durable enough to withstand normal 
cleaning and maintenance over a period of many 
years. These factors are reflected in the figures given. 
The acrylic formed diffuser is used as a base at 100. 
Comparative cost indexes for other types of diffusers 
follow in decreasing order. The vinyl pan is rated 
at 20 and costs only one-fifth as much as acrylic 
formed diffuser. 


DIFFUSER SELECTION TABLE 





Maximum brightness in footlamberts at indicated viewing angles for both crosswise and 
lengthwise shielding — measured on typical 2x4 troffer with four 40w rapid start lamps. 


: 





Cross- |Length- ay Cross-| Length- 


75 85 
| 
Cross- | Length-| Cross-| Length- 


wise wise 


Cross- | Length- 


wise | wise wise wise 


| 





oA 


Lamp 
Brightness 





1150 1000 


780 





Lamp 
Brightness 


700 





Lamp 
Brightness 


700 





850 860 





650 





Lamp 
Brightness 


725 


500 375 





1650 1650 1020 


800 


650 400 





Lomp 


Brightness 630 


680 


500 625 
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Angies ot Vision—lengthwise shielding 





Illustration shows viewing angles at which brightness values were measured for ten types of dif- 
fusers. Results for both crosswise and lengthwise shielding are shown on Diffuser Selection Table. 


Once the desired lighting level and the type of fixture 
required for an installation are determined, a diffuser 
with the proper characteristics for the application 
should be selected. The table will aid in determining 
which diffuser best meets brightness requirements. 
It shows brightness in footlamberts for the ten types 
of diffusers and at six angles of view — both length- 
wise and crosswise as illustrated in the diagram above. 


These angles of view are significant in relation to 
the size of the room. For a large room, it is important 
to consider brightness at low angles because raising 
the line of sight 10 to 15 degrees may bring the 
luminous section of the diffuser into sight. In small 
rooms, viewing angles in the 45 to 65 degree zone 
may be of greater importance. 


Brightness at nadir is a meaningful factor when 
considering glare. If reflectance of a lamp from a 
work surface is objectionable, a diffuser which shields 
lamp brightness in this zone should be selected. 
Louver systems or grid type diffusers are less satis- 
factory than closed type diffusers for shielding 


Reprints available—if you would like reprints of this discussion 
for your own use or for others in your organization, we will 
be pleased to provide them. Drop us a line mentioning the 
number of Diffuser Selection Reprints you would like. Also, please 
remember that your LP! representative is always ready to offer 
technical assistance on every aspect of fluorescent lighting. 


the brightness of the fluorescent lamp at nadir. 

Note that pigmented-louver diffusers have sig- 
nificantly lower brightness at lower angles. For 
example, the vinyl circular louver grid in white is 
rated at 300 footlamberts at a viewing angle of 85°; 
the same diffuser in gray reduces brightness to 180 
footlamberts. At nadir, both diffusers permit lamp 
brightness. The brightness of pigmented ventrolens 
at nadir is 850 footlamberts; at an angle of 85°, 
brightness is 375. 


Diffusers have an important effect on the efficiency 
of the luminaire. A typical troffer has 67% efficiency 
using clear ventrolens diffuser. If the diffuser is pig- 
mented to provide better control over direct glare, 
efficiency is reduced to 60%. Vinyl pan further 
reduces luminaire efficiency to 54%. 


The table enables comparisons of performance 
and economic factors for the ten diffusers shown. 
Selecting a diffuser on the basis of this data makes 
it simpler to achieve a proper balance of lighting 
efficiency, pleasing appearance, and cost. 


Lighting Products Inc., Highland Park, Illinois 


I |= FLUORESCENT 


LIGHTING 
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LIGHTWEIGHT KAISER ALUMINUM 


RIGID CONDUIT reduces handling 
and installation costs 


WEIGHT COMPARISON, ALUMINUM VS. STEEL 





Trade Size, 


12 
Inches 





AY VIAATR 
ALUMIN 








STEEL 






































This chart shows 66% reductions in the weight of aluminum conduit as compared to 
steel conduit. Result: easier handling, reduction in worker fatigue, lower labor costs. 


Cuecx the chart . . . aluminum conduit weighs only 
one-third as much as steel conduit! 


This lighter weight pays off in faster installation 
with less worker fatigue. Result: lower installation 
costs... with savings up to 50% in some cases! 


And here’s another cost-saver: lightweight alumi- 
num conduit requires fewer hangers or supports. For 
large cable-conduit feeders in sizable groups or banks, 
the number of supports can be greatly reduced. Defi- 
nite labor savings can be made, especially where sup- 
ports must be installed in masonry with star drills. 

Aluminum conduit’s lighter weight pays off in lower 
handling costs too. For example, standard 10-foot 
lengths of 34” steel conduit, usually delivered in 
groups of five, weigh 53 pounds delivered. Similar 
aluminum conduit, delivered in groups of ten, weighs 
only 37 pounds. 


Corrosion Resistant To Cut Maintenance Costs 


The excellent resistance of aluminum to atmospheric 
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and chemical corrosion has been proved by numerous 
and extended exposure and laboratory tests, and by 
countless applications in the process industries. 

Aluminum’s ability to resist corrosion means that 
maintenance is virtually eliminated. No painting is 
needed. Replacement costs are held to an absolute 
minimum. 


And, since aluminum can’t rust, cost economies 
can also be realized in storage. No special storage 
preparations are necessary. 


Nonmagnetic To Reduce Voltage Drop 


Because aluminum conduit is nonmagnetic, it is not 
subject to magnetically-induced energy losses. 

This reduction of energy loss permits a longer 
run of cable without exceeding the voltage drop as 
specified in the National Electrical Code. In some 
installations this will permit the use of a smaller size 
conductor and conduit. 


A further advantage is that each conductor in 


ALUMINUM 


IF IT CARRIES CURRENT, Ke CARRIES IT! 


See Aluminum Conduit featured on “Maverick” 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


either a single-phase or polyphase system can be 
enclosed in a separate aluminum conduit, regardless 
of electrical load. Separate rigid conduits greatly 
simplify installation of electrical equipment having 
widely spaced terminals. Terminal overcrowding is 
eliminated. 


Get ALL The Facts Now! 


We will be glad to send you an informative 9-page 
magazine article entitled ““Now We Can Specify Alu- 
minum Conduit.” 


This article contains a complete run-down on the 
advantages of using aluminum conduit —comparative 
conduit weights, comparative labor cost charts, in- 
stallation facts, and much more valuable information. 


We’ll also send our Aluminum Rigid Conduit bro- 
chure, with installation data, specifications and avail- 
abilities for Kaiser Aluminum rigid conduit. 


Get all the facts about aluminum rigid conduit and 
how it can save you money. Mail the coupon now! 


Kaiser Aluminum & Chemical Sales, Inc. 
Electrical Conductor Division 

Dept. CO-129 

1924 Broadway, Oakland 12, California 


Please send your Aluminum Rigid 
Conduit brochure and aluminum 
conduit magazine article. 


NAME_ 





ADDRESS_—_ 
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triples gross with Berko 
radiant heating! 


electric 


Chicago Heights contractor used to 
gross $700 per home... now averages 
more than $2,000! 


“We almost had to give it away!” says Harold Hensley, owner 
of Hensley Electric Co. when he talks about his early start 
in electric heating. Today, six years later and with a backlog 
of business that’s the talk of the area, the situation is quite 
reversed. Hensley reports that in two similar projects with 
homes in the $20,000 range, the project without electric heat- 
ing had electrical work valued at $700 per home. In the one 
with electric heating, Hensley’s gross comes to more than 
$2,000 per home! The interesting fact is that electric heating 
alone does not account for all of this larger gross. Hensley 
has found that builders are willing, even anxious, to upgrade 
the quality and extent of the entire electrical installation 
when electric heating is installed. 


BERKO WAS THE DIFFERENCE 


“Growing up in the electric heating business was rough,” Mr. 
Hensley says. “We had trouble with some types and makes of 
electric heaters and researched and tested all of them. We 
finally settled on Berko glass radiant panels. Customers liked 
the appearance and radiant heating; we liked the fast instal- 
lation and reliability. We’ve never had a make-good! 

“Once we decided on the product, we began to advertise it in 
our local papers and talked electric heating whenever and 
wherever we could. Then when we got a few jobs in—mostly 
supplementary heating—electric heating really began to take 
off. Instead of a heater for the bathroom or a couple of panels 
for the porch, we were converting older homes to electric 
heating, and putting it in new homes.” 


“BERKO PANELS ARE MOST VERSATILE OF ALL” 


“Nothing can burn up a crew’s time and my profit margin like 
installation troubles. Berko’s heaters, particularly their base- 
board units, are designed with the contractor in mind. Their 
flexibility in installation after the house is roughed in has 
been responsible for increasing my profits on many housing 
jobs.” 


BERKO OPENS THE DOORS 70 BIG BUILDERS... 


“I am now working on fifteen new housing developments,” 
Mr. Hensley declares. ‘‘Not all of them specify electric heat- 
ing, but electric heating has been responsible for getting me 
started with the builders. Previously these builders were 
satisfied with their electrical contractors and many wouldn’t 
even talk to me. Then as their interest—and my reputation— 
in electric heating grew, and as they saw their competitors 
sell-out projects where I had installed Berko electric heating, 
they invited me to bid. My experience with Berko was the 
only edge I had over their regular contractors, but I got 
the jobs,” 


..- AND TO BIG BUSINESS! 

“We are so busy working on project homes we can’t spare 
crews for individual homes right now. We have had to sus- 
pend our advertising. But we still get inquiries every day. 
I don’t know who will be putting in these installations until 
we can get around to them, but I do know there’s an awful 
lot of Berko business waiting for any contractor who doesn’t 
mind reaching to pick up the order!” 


Harold Hensley, 
owner of 

Hensley Electric Co. 
Chicago Heights 


Hensley going over plans for a Berko installation with 
one of his foremen. From the “blues,” he makes his own 
electrical installation plans for each crew to follow. 


Hensley gives much of the credit for increased profits to 
the speed and simplicity with which Berko panels are 
installed. 





Berko baseboard glass radiant panels with duplex recep- 
tacles installed beneath picture window in project home. 
(Inset) Henry Berg & Son model home, Chicago 
Heights .. . transformed by electric heating from an 
ordinary wiring job to an impressive quality electrical 
installation. Hensley Electric is installing Berko glass 
radiant heating in 80 homes of this project. 


For information about the complete Berko line write Dept. ECM-10 
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THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


~ 


fe 


plor in a weather-resistant rubber product? 


Need 


PARACRIL” OZO will give you all the color you want...any 
color...permanent, gleaming color for every kind of rubber 
product, from electric wire to oil pump hose to shoe soles. 

Now you can give your product powerful extra selling 
features ...color that attracts, that warns, that identifies, 
that helps emphasize or hide. 


Along with color, PARACRIL OZO gives you a combina- 


Ne 


tion of weather resistance, abrasion resistance, oil resist- 
ance, flex life and other valuable rubber properties far 
surpassing conventional weather-resistant rubbers. 

See if your product doesn’t call for PARACRIL OZO. 
To find out more about this proven new rubber and the 
properties it offers your product, contact your Naugatuck 
Representative or write us today. 


™ Naugatuck Chemical 





~ 


+-~ 
i 


Division of United States Rubber Company ,,, 


Rubber Chemicals 


Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices 


1034P Elm Street 
ugatuck, Connecticut 


CANADA Naugatuck Chemicals Division, Dominion Rubber Co., Ltd, Elmira, Ontario - CABLE: Rubexport, WY 





McGILL PORTABLE LAMP GUARDS 
are always a little better 


..-and all are UL inspecteg 


e Rugged, steel wire cage. Spot-welded with extra heavy 
zinc plated, chromate finish. 


@ Tough, gray molded phenolic handle resists impact, heat 
oils, greases, some acids, moisture and abrasion. 


e Concentrating end lens. @ Convenience hook. 


e Approved 3-wire grounded convenience outlet. 


@ Exclusive McGill LEVOLIER Switch. e Rotary reflector. 


No. 
5000 SLRG 
approve 
wiht Geounde 
An extra margin of quality is 
designed and built into the 
complete line of McGILL in- 
dustrial! portable lamp guards 
for safe, dependable utility. 
Rugged, heavy duty construc- 
tion and selected materials 
withstand the punishment of 
rough use. The famous 
McGILL LEVOLIER switch No. 7100 SR Lamp Guard 
mechanism provides a degree Thumb clamp angus for cage to 
1s . change lamps quickly without tools. Gray 
~pendability no ’ 
of depend ibility not found in Neoprene-butyl handle; reflector; LEVO 
ordinary portables. It’s eco- , \\ LIER switch. 
nomical to specify the best. I 
aa No. 5025 SRG Service Light 
More than 100 different types 2 
; —. 11 Completely grounded service light. 15 amp., 
of McGILL porte ible lamp : 125 volt convenience outlet built into molded 
guards have been developed to phenolic handle. Safe on-the job source for 
meet the particular require- power tools. Levolier switch and 25 ft. 


f 
; r \ 16-3-SJ gray rubber cord. 
ments of a wide range of serv- 
ice conditions. Cages 50 to 200 
No. 5000 SRL Guard 
watt. 660 watt, 250 volt sockets. mid 


With 15 amp., 125 volt convenience outlet 

in impact and heat and grease-resisting posi- 
a tively insulating molded phenolic handle. 
\ No-Rol cage, Levolier switch and reflector. 
Y 


For detailed descriptions of the 
McGILL line of top quality 
electrial specialties, including 
portable lamp guards, and Levo- He; MNES Weneunst Kenn Gieid 


lier switches write for McGILL I. Watertight, vaporproof and moistureproof 
ELECTRICAL SPECIALTIES ~~ for complete safety. Heat and impact resist- 
CATALOG No. 84. ¢ ; ing glass globe screws into a silicone rubber 


, gasket. Handle molded of macerated phenolic. 


No. 652 Lamp Guard Me electrical products =— www 
Rubber hook handle, thumb release clamp 
for easy bulb replacement. Can be hung, 
for maximum light, from hook or handle. 
, ’ 1 


Write for Free McGill Catalog No. 84 


precision needle roller bearings 


McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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American louvers exclusive design 
Dele tclopet-ipablels lesb eluchslet-meest=se0h ame) a 
ficient lighting levels, without glare 
—they conform to or above the stand - 
ard recommendations for proper 
light shielding—Leading architects 
Eb ste Melepet-ieehabelsar pelos bel_-) uit ol leh bam: bet 
use American plastic louvers due to 
their versatility and easy adaptability 
od cetel-immbt-seiabel-ab bestia S0C- haley etm 


eastern air lines feature 
american plastic louvers— 


for perfect shielding’ with 
unexcelled seeing comfort 
and efficiency required for 


todays high-speed service..... 


ee 
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alee wriileble iw pidblel coleise 4 
EASY TO HANDLE—LIGHT WEIGHT 


Sue pink, green, ytllauc andl bow brighinesd 
5/8” CELLS 45° x 45° LIGHT CUTOFF tee i 


FOR GREATER LIGHT TRANSMISSION 


PATENTED INTERLOCKING LOUVERS , 
i " . Engineers are available in your area to help with 

AGUSR FERS? AL your lighting problems or write American Louver 

LOW COST UPKEEP—EASY TO CLEAN Company direct. 

AVAILABLE IN COMBINATION OF SIZES 


LOUVERS MAY BE CUT TO SPECIFICATIONS 


american louver company 





4240 N. SAYRE AVENUE © CHICAGO 34, ILLINOIS 
Exclusive process by American Louver Company 
U.S.A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 


Canadian No. 484,346 Canadian No. 497,047 


CUTS 


assembly time 


O 
O 


Bs age 


“factory-attached, flush coupling L\ noadditionalcost! 


New ORANGEBURG G/ CONDUIT 
with Flush Coupling Attached! 


With ne eparate ouplit to handle or attach on the job, conduit in use since 1893, new CA has self sealing joints 
Orangebur A lay ter, costs less to install. Each long, and impermeabl walls. Its smooth, 100‘ fibre raceway 
light lencth | lush cor ling ittached at one end and a adds vears to cable life. 


star ther end, making installation Ni 


v Orangeburg CA is available in 2”, 3”, 4”, 4%” and 5’ 
sizes. Orangeburg Standard and Nocrete Conduit, with 
separate sleeve couplings are available as always Write 
Dept. EC-109 for ¢ atalog 52. 


the coupling 1s 
attached. there are no coupling rtons to warehouse or 
carry to the 
What's more, with the yupling flush to the conduit’s out- 
side wall, new : vy to stack. store and handle. The ORANGEBURG MANUFACTURING CO, 
flush couy ling lso eliminates “s 7 ore red joints in the trench. Orangeburg New York ° New irk, California 
And that means 1 ivings in cutting and tooling time. A Division of The Flintkote Company, Manufacturers 
Like the hundreds of mill feet of Orangeburg fibre of America’s Broadest Line of Building Products 


: , , — 
Orangeburg Fibr nduit is distributed by Graybar Electric Co. and General Electric Supply Co. with branches an ks in principal cities. 
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PREMIUM KG IN THE GARCY TRADITION 


AVAILABLE NOW AT A . eee 


| NG 
The New CuLie Wy GARCY LIGHT! 
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shield combines 
able side brightness 


9 tones, does two jobs 


one-piece 


Exclusive 
es prevent objectio 


Diffuse white sid es si ee 
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~ bottom offers ¢ 
es . de on continuous hing 
rsi 
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Shield hangs down from eithe an 


DIV. OF GARDEN CITY PLATING & MFG. CO. 
2475 ELSTON « CHICAGO 47, ILLINOIS 
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FITS BOTH FS -~ 
AND STANDARD 
WALL BOXES 


Finned, self-sealing 
mounting holes 
permit the 
“Insulprene’’-sheathed 
plate to be 

fastened to 

FS or standard 


wall boxes. 


EXPOSED PASSAGEWAYS LOADING PLATFORMS 


i’ jes 





DAIRIES 


PROOF 


“INSULPRENE” PLATE wits ac. “PRESSWITCH” 


SEALS OUT RAIN, SNOW, AND DUST 


Moisture and dust cannot penetrate to the 
switching mechanism of this new Hubbell 
switch-and-plate combination. 

The steel cover plate and the opening for the 
switch button are completely sheathed with a 
tough, flexible skin of ‘‘Insulprene’’, which 
prevents rusting and insulates wet hands from 
contact with metal. The “‘Presswitch” button 
is actuated simply by pressing the “Insulprene”’ 
bubble that covers it. 

‘‘Insulprene”’ is a DuPont neoprene-base 
plastic. It is non-conductive and highly re- 
sistant to impact, aging, oil, grease, live steam, 
hot water, extreme cold, heat and sunlight. For 
example, at the end of a 744-hour Atlas 
Weatherometer test simulating tropical rain and 
sunlight, the “‘Insulprene’”’ bubble showed no 
significant loss of resiliency in operating the 
“‘Presswitch” button. 

Hence this plate-and-switch combination is ideal 
for outdoor installations subject to severe 
weather conditions (—15° F to 150° F) or 
greasy hands (filling stations, parking lots, 
garages, truck docks, playgrounds, sports fields, 
exposed passageways and breezeways) or for in- 
door installations where humidity is high or 
temperatures are low (dairies, freezer plants, 
cold-storage rooms, shower rooms, laundries, etc.) 


Words “‘Insulprene’’ and “ Presswit 


The switching mechanism is the fast-acting 
Hubbell “Presswitch’’, which responds to the 
gentlest touch of finger, hand, or elbow in any 
position. It is available in single or double pole, 
3-way or 4-way action, in 15 or 20 ampere sizes 
for 120-277 volt A.C. 


The “‘Insulprene” Plate and A.C. ‘“‘Presswitch” 
combination is designed for FS or standard 
wall box mounting. 


For further information about Hubbell rugged wiring 
devices, write to one of the offices listed below or refer 
to the Hubbell insert in the Architectural File of 
Sweet’s Catalog (Sweet's No. 31b/Hu.) 


PACKAGED TOGETHER FOR CONVENIENCE 
The “Insulprene” Plate and A.C. “Presswitch” are de- 
livered to the job as a unit in this time-saving package, 
with complete mounting instructions for FS or standard 
wall boxes. Plate is available in gray (No. 1751) or in 
"Chem Marine” Yellow (No. 17CM51). 


are Hubbell trademarks 


cee an 


Pye HARVEY 


HUBBELL, 


INCORPORATED 


BRIDGEPORT, CONNECTICUT 


IN CANADA: SCARBOROUGH, ONTARIO 


PATIOS OR SWIMMING POOLS 
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Support for switch gear 


Wall support for heavy, rigid conduit on uneven wall 


WITH 
new 


with new AIM Brand Slotted Angle—the only 
framing material that gives you Lock-Joints, 
Friction-Joints and ¥%” structural bolts. 

It’s easy and economical to use this new framing 
material as supports, framing, mountings or wher- 
ever you need strong, yet convenient, structural 
assembly. The exclusive new slot-and-hole bolting 
pattern provides ready-made openings for 
anchors and attachments. All standard electrical 
fittings can be used. No reaming is necessary. 

Friction-Joints are quickly formed by bolting 


, 


through the slots. The %” structural bolts fit round 
holes precisely to form Lock-Joints when maxi- 
mum rigidity is needed. Each bolt has a safe load 


capacity of 2000 pounds. 





SAVE ON EVERY KIND OF INSTALLATION 


Slotted Angle 


Cut job costs on all your electrical installations 


Fabricate right on the job site with AIM Brand 
Slotted Angle. No drilling or welding is required. 
Save on installation time... save on initial 


material cost . . . save on handling and storing. 


Of cold-rolled galvanized steel, this versatile 
framing material is available in two sizes: 
Standard 225-80 (244"x1'2"x.080") and Heavy- 
duty 300-104 (3” x 142” x.104”). Packaged in 10 
or 12-foot lengths, ten pieces to a package. Nuts 
and bolts included. 

AIM Brand Slotted Angle is a product of Acme 
Steel Company, U. S. pioneers in slotted angle 
framing material. Stocked locally by leading 
distributors or write: Dept. EBD-109, Fabricated 
Materials Division, Acme Steel Company, 135th 
and Perry Avenue, Chicago 27, Illinois. 


| AIM Brand Slotted Angle [iJ 
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PLEXIGLAS 


...for lighting that stands out and stands up 


Handsome buildings deserve the best in lighting, and 
they get it when lighting equipment includes diffusers 
or lenses made of PLexiGLas® acrylic — plastic. 
PLEXIGLAS provides highest efficiency in transmission 
and diffusion. It is rigid, with a smooth, easily cleaned 
surface. Above all, it is a durable material—highly 
resistant to breakage, and free from discoloration even 
after years of exposure to fluorescent light. 


We will be pleased to send you the names of manufac- 
turers whose lighting equipment is based on the use 
of PLEXIGLAS. 


PP Chemicals for Industry 
ROHM ¢ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Sixteen 4’ x 4’ pan-type diffusers of white transtucent 
PLEXIGLAS are used to light the striking new 
branch office of Mechanics Nationa! Bank 
int in, N. J. Aroh Clifford Garner. 

Na anictieg fo In Canada: Rohm & Haas Company of Canada, Ltd., West Hill, Ontario 
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The Advantags 


ADVANC 
KOOL KOIL 


Fluorescent Lamp 


BALLASTS 


Come in 











ADVANCE engineers tested new grades of steel, larger diameter wire . . . developed 
special insulating materials and compounds... separated vital components in the 
ballast case so the capacitor would operate at temperatures far below its guarantee 
limits. Then, after three years of this exhaustive research ADVANCE perfected Kool Koil 
Fluorescent Lamp Ballasts . . . ballasts which operate 16.5°C. to 19.5°C. lower than 
any other ballast tested in a standard 40°C. C.B.M. and U/L heat box. 

Because ballast life is cut in half for every 10°C. over normal operating temperatures, 
Kool Koil Ballasts operating up to 20°C. cooler give you extra years of trouble-free 
ballast operation and added protection that ends costly maintenance and interruptions 
in service. 


Always insist on Kool Koil Fluorescent Lamp Ballasts... the extra benefits will come 
as time goes into the 1970's . . . and after. 


_ aod re B = Or TRANSFORMER CO. 


Fluorescent Lamp Ballosts Hf 2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
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G-E Decorator Wall Plates You can always make up the exact plate 


that you need — in just a few seconds — with the new G-E Decorator wall plate line. There’s nothing 
to match it for convenience, for economy, for new decorative beauty! 


} et MAS 
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See reverse side of this page for complete deteils 


GENERAL @@ ELECTRIC 





New General Electric Decorator wall plates 
offer new “building block” flexibility 


... more than 100,000 possible combinations! 


Just take any plastic frame of the gang you need — in ivory or brown... Plus the inserts required 
(such as inserts for switch and 4-plug outlet illustrated) . . . to get the exact combination you need 


Choice of insert styles to suit any customer 


All General Electric Decorator wall plate in- 
serts are available in metal and in clear plastic. 
The metal inserts are reversible; finished in 
rich, textured silver color on one side —- gleam- 
ing, textured gold color on the other. The clear 
plastic inserts are designed so that paint, wall- 
paper or drapery fabric placed behind them 
will “show through.” 

For a special feature in new homes, metal 
inserts can be installed with either gold or sil- 
ver sides showing — clear plastic inserts left 
behind for the housewife to use. She can then 
get special decorative effects with paint or 
paper —- match her own decor. 


(Each insert package contains one metal insert, 
one clear plastic insert, and screws.) 


Compact new metal kit 
carries full assortment 
| h + ‘ 


A few basic frames and inserts fit all switch-outlet 
wall plate combinations that are required for residen- 
tial, commercial, and industrial applications. 


"Fl | plastic frames in brown or ivory 
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1 reo 2 Gang . Gang 4 faoe 
Reversible Gold-Silver Colored Metal 
or Clear Plastic Inserts 
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Single Double Triple 


Bushing Large 
Remote Control 


u 
Telephone 


GET YOUR KIT NOW... WITH FREE BONUS! 
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SILICONE NEWS from Dow Corning 


New Service Factor Motors Cut Costs 


Specify High Service Factor Motors for lowest initial 
cost, lowest operating costs...maximum reliability. 


Leading manufacturers now offer motors designed to an entirely new 
concept. These motors are available in standard NEMA frames of the 
same size used for conventional motors of the same rating, but look 
alikes don’t perform alike. 


These new motors, insulated with Dow Corning Silicones, have a built-in 
reserve to carry overloads of twenty-five to fifty percent above nameplate 
horsepower rating. Here’s what this means to you: 

Simplified 


insulated lor 


Motor Specifications: Specify motors that are silicone 
With nameplate horsepower ratings 
identical to nominal loads, these motors will handle temporary, or even 
continuous overloading. No need to calculate maximum possible load and 


add a safety factor. It’s already built in. 


high service factor. 


More Efficient Power Use: Power factor problems are reduced . . 
excessive power bills resulting from part-load motor inefficiencies are 
brought in line. Because motors operate at rated output, the need for 
capacitors to correct power factor is substantially reduced. 


Less Installed Horsepower: With motors rated to match normal loads, 
total installed plant horsepower will be substantially less. Using conven- 
tional methods of determining distribution system needs, transformer and 
switchgear requirements are lower—less costly units can be safely specified. 


Motors insulated with Dow Corning Silicones for high service factors are 
available now from leading motor builders. For more information on 
what silicone insulated equipment can mean to you, write Dept. 3922. 


SPECIFY Dow Corning Siiicones 
and SAV6&! 
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How do manufacturers build so much extra 
into a motor? By substituting an insula- 
tion system made from Dow Corning 
Silicones for the Class A insulation system 
used in standard lines. Only the insulation 
changes. Frame, electrical steel and copper 
remains the same. And there’s one change 
on the nameplate. 


Service factor rating goes up. On a 
TEFC motor, for example, service factor 
goes up from 1.00 with Class A insulation 
materials to somewhere between 1.25 and 
1.50 when silicones are used, depending 
on manufacture and horsepower rating. 


Handling liquid of varying viscosity, this 5 
hp, 1.25 service factor motor withstands 
overloads, including those created by exces- 
sive tightening of pump packing glands. 


Motors insulated with Dow Corning Sili- 
cones give reliable operation in almost any 
surroundings—regardless of high ambients, 
moisture, many corrosive atmospheres. 
And on the basis of capability, high service 
factor motors generally cost less than con- 
ventional motors. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. Cc. 
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THE “CLASSIC” WITH METAL LOUVERS 


Go modern with 


Svlvania’s New 


LASSIC see 


... @ Triumph of Fixture Design! 


“The finest suspension mounted fixture in years’’—this 
will be your reaction when you've seen Sylvania’s exciting 
new fixture series, the CLASSIC. Here is a fixture in a 


class all its own. . . one that will take a prominent place 





To develop a completely fresh and different approach 
to lighting. fixture design, Sylvania retained the 
services of the renowned industrial designing firm, 
Peter Muller-Munk Associates. 

The result of months of concentrated effort by 
this firm and Sylivania's own design engineers is 
presented here for the first time—the CLASSIC Series. 

We sincerely believe that the CLASSIC is the very 
finest fluorescent fixture produced in a long number 
of years. 

















Pendant mounting with diffused plasti 





ose ceiling mounting with plastic louvers 


\Tr 
SO mopERN 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS 


50 ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


in your lighting plans. 

The CLASSIC is really new . . . designed by experts to 
give commercial interiors a fresh, distinctive appearance 
together with outstanding illumination. 

You'll like the sleek, trim lines and slim shallowness of 
this fixture . . . the flared, softly-diffusing side panels . . 
the harmonious matching of plastic and metal . . . and 
the choice of three excellent shieldings. 

You'll like its lighting characteristics, too. The ex- 
tremely high efficiency, balanced distribution, low bright- 
ness contrasts and excellent diffusion of the CLASSIC 
makes it ideal for every commercial application. 

To fully appreciate the CLASSIC, you must see it for 
yourself. Photographs and sketches cannot show the true 
beauty of this new series. Send today for full information 
At the same time ask to have the CLASSIC demon- 
strated in your own office. Once you've seen it, you'll 
agree that this Sylvania fixture is truly a triumph of 
fixture design 

SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PrRobucts INC. 
Department 59-4 
One 48th Street, Wheeling, West Virginia 


¥SYLVANIA 
eS 


BEST FIXTURE VALUE IN EVERY PRICE RANGE 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 
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WHEN ORDER 


» 


~ 


RR” CABLE... 


een Mae 


SPECIFY HABIRITE-HABIRPRENE 


The high voltage cable that assures superior quality and service reliability! 


The term “RR” is only a name, not 
an assurance of quality. Instead of 
ordering just “RR” cable, insist on 
Phelps Dodge Habirite-Habirprene— 
developed through years of experience 
in designing and manufacturing this 
type of cable. 

Phelps Dodge Habirite insulation, a 
specially engineered butyl rubber com- 
pound, has a service dependability rec- 
ord unsurpassed by other types of rub- 
ber insulation. Habirite is greatly 
superior to old-fashioned insulation for 
these reasons: 


PHELPS DODGE 


@ Much greater resistance to heat and 
oxidation which permits a higher 
temperature rating, with consequent 
reduction in conductor size and in 
cost for same current load. 


Much greater resistance to ozone 
usually present around high voltage 
equipment. 


Better electrical properties that give 
a greater safety factor in operation. 


Phelps Dodge Habirprene sheath, a 
neoprene compound with improved 


CORPORATION 


mechanical toughness against damage 
from installation hazards, is especially 
made to be extra resistant to corona, 
one of the worst enemies of high volt- 
age cable. This extra resistance pro- 
vides a greater safety factor in opera- 
tion and has contributed to the re- 
markable reputation and service rec- 
ord of Habirite-Habirprene. 

When you specify Habirite-Habir- 
prene, you are assured of high voltage 
cable with the utmost in safety and 
durability. See your Phelps Dodge Dis- 
tributor! . 


COPPER PRODUCTS 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, 
Fort Wayne, Greensboro, N. C., Houston, Indianapolis, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, 
New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D. C. 
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now! 


ALUMINUM | 
FITTINGS 


[FOR ALUMINUM CONDUIT | 


AT NO INCREASE 


IN PRICE! 


0.Z. now offers a full line of aluminum fittings, keeping pace 
. with increased demands for rigid aluminum conduit... Cable 
Supports, Expansion Fittings, End Fittings, Split Couplings, 
Pull Box Fittings, U-Bolts, Terminators, Flanges and 0.Z: 
Types ““B”, and “SB’’, Bushings. Here is a premium line of 
fittings — at standard prices. 0.Z. Aluminum Fittings are iden- 
tical in design, workmanship and quality to similar 0.Z. 
products in malleable iron and other metals. Whatever 
your requirements, 0.Z. has the type and size you need. 


When ordering any of the standard fittings illustrated, 
specify “aluminum” after the catalog number. 


O.Z. Aluminum Conduit Fittings are at your local 
distributor now. For more complete information, see 
your distributor, or write direct to the company. 
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CABLE SUPPORTS 


TYPE “S” Fa TYPE “R” TYPE “C” 


TYPE “K” 








BUSHINGS 


TYPE “M” 





a 


TYPE “W” | ~ 


TYPE “B” TYPE “SB” 





TYPE “EX” TYPE “AX” TYPE “Dx” 


Patentea 





CABLE TERMINATORS 


; TYPE “CRH” 
TYPE “FR” al HF TYPE “DTC” TYPE “KR” | Sy 


} 
COMPOUND a WITH SEALING M - 


BUSHINGS eR TAPING oh BUSHING 


CONES 
HORIZONTAL TERMINATOR 








PULL BOX FITTINGS 
TYPE “CRC” TYPE “CIN” fy TYPE “PB” TYPE “PBW" ne 
\Y 


WITH Vii WITH ea 
ee TOP Tat) wt a 


TOP ‘ 
° “% ‘ 


COVER : THREAD 
NON-WEATHERTIGHT WEATHERTIGHT 


END FITTINGS SPLIT COUPLINGS FLANGES 


[ 


TYPE “ER” 


Priced same as Bronze U-Bolts 











« CAST IRON BOXES 
+ CABLE TERMINATORS 
+ POWER CONNECTORS 
+ SOLDERLESS CONNECTORS 
+ GROUNDING DEVICES 
« CONDUIT FITTINGS 
Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 + INTERLOCKED ARMOR | 
Office and Factory: 749 Bryant Street, San Francisco 7; Calif. ©. GArfield 1-7846— CABLE FITTINGS 
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24 eacaliilig'’ UNI-FRAME combinations. For details, call your 
Day-Brite representative listed in the Yellow Pages or write 


DAY-BRITE LIGHTING, INC., ST. LOUIS 15, MISSOURI ¢ SANTA CLARA, CALIFORNIA 


NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


foi alelioi-mme}i 
3 4 


10-inch for 150-watt lamp 
at new lower price 


12-inch size for 
200- or 300-watt lamp 


choice of 
FINISH 


White Enamel 
Aluminum 


Brass 


Basic UNI-FRAME lens box 


choice of 
LENS 


Diffusing Glass Bowl of 
Double-Tuf* ceramic-coated PYREX* 


Prismatically-accurate Flat Lens 
of fully tempered PYREX* 


“Reg. Trade Mark of Corning Glass Works 


DECIDEDLY BETTER 


DAY-B RITE 


LIGHTING FIXTURES 


choice of 
SPLAY 


(OPTIONAL) 
White Enamel 
Aluminum 
Brass Finish 


10” brass finish UNI-FRAME with diffusing glass bow! and splay. 





t 


Northshore Shopping Center, Peabody, Mass., just north of Boston, is one 
of the largest suburban shopping areas. 10,000 KVA power requirement. 


nn 
i 





AL KENWORTHY, 
Electrical Contractor, Everett, Mass. 


easiest part of the job” 


“When I saw the area to be wired, I expected 
the worst,” reports Mr. Kenworthy, President 
of Kenworthy & Taylor. “It was craggy, 
rooted, and uneven.” 

“Luckily, Bermico was the specified con- 
duit. Bermico is lightweight. It’s easy to work 
with . . . its fittings simplify every installation 
problem. Putting in Bermico Conduit was 
the easiest part of the job.” 

For fast, money-saving installations .. . 
use Bermico on all your jobs. Bermico is 


made from cellulose fibre, impregnated with 
coal tar pitch. Each 8-foot length is precision 
engineered, with smooth inside bore to allow 
easy cable pull-through without abrasion. It 
has high dielectric strength. Bermico is long 
lasting, too . . . extremely resistant to acids, 
alkalies, heat, water and corrosion. Try it. 


Distributed by WESTINGHOUSE Electric 
Supply Company and Agent Jobbers 
Offices in Principal Cities 


Another Quality Product of 


BROWN [ij COMPANY 


General Sales Office: 150 Causeway Street, Dept. 15109, Boston 14, Mass. 


Mills: Berlin, N. H.; Corvallis, Oregon 
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bonuses 


bonus NO. 1... EXTREME QUIETNESS 


Quiet transformer operation with low loss isa blessing and a real source of 
satisfaction to building owners, managers, top executives, employees and patrons. 
Therefore a superior low noise level is an extremely important reason why you 
should specify and/or install PTC transformers on all jobs. 

Look at these PTC low noise levels as they compare with present and recom- 
mended NEMA specifications. 





Precision Average Sound Level 
Standord Design Special Design 


KVA Present 
Transformer Rating NEMA 


9—30 50 40 34 
37a —112'A 55 42 38 
125 — 167 60 44 42 
200 — 300 62 48 46 























To recognize the extreme quietness of PTC transformers it is best to compare 
them in decibel sound level ratings with those of typical sounds familiar to every- 
day life. 

FOR EXAMPLE: 

60-70 decibels—the sound of one typewriter or average traffic sounds 100 ft. away. 

50-60 decibels—the sound of a vacuum cleaner or moderate restaurant clatter. 

40-50 decibels—the noise to be found in an average residence or in normal conver- 
sation. 


30-40 decibels—low conversation in a residence in the evening. 


bONUS NO. 2... EFFICIENCY 


Transformer losses cost money. Precision transformer cores use the lowest 
loss steel available. Precision transformers are wound with low resistance copper 
wire and designed for the greatest possible operation economy. These features 
reduce losses and save dollars not once, but year after year. 


bonus NO. 3... OVERLOAD CAPACITY 

Precision transformers are designed with large open ducts for efficient cool 
ing and operate at lower temperatures than specified in national standards 
Superior PTC insulation materials, varnishes and wire enamels actually permit 
operating temperatures in excess of these standards with no loss of life. These 
factors together with low losses give Precision transformers unequalled ability to 
handle overloads 


bDONUS NO. 4... DEPENDABILITY AND LONG LIFE 
Dependability and long life can result only from ADVANCED DESIGN and 

BUILT-IN QUALITY. PTC transformers excel because they are constructed to 

which they used. Additional PTC 


meet the varying conditions under must be 


features art 


@ Core laminations are clamped together with structural steel &) rather than 
formed sheet steel for more rugged construction 

@ Glass laminate duct spacers €} used provide greater toughness, rigidity 
dimensional stability, and moisture resistance far in excess of wood or paper 
phenolic laminate spacer 


@ Coils are thoroughly clamped and braced around the core with fibre-glass 
laminate insulating bloc is@Q resulting in greatest structural and tensile 


strength 
@ Coils are made with an interlayer and interwinding insulation of Mylar 
Quinterra and glass, assuring high dielectric strength, low moisture absorb 


tion and high temperature stability characteristics 


f \ 
TRANSFORMERS 


when you specify 
and/or install 


TRANSFORMERS 








DONUS NO. 5...REDUCED INSTALLATION EXPENSE 


Well designed and easily ac 
visions together with ample connecting space and simple 


ssible mounting pro 


wiring termination mean neater installations at lower 


than norma! cost 


DONUS NO. 6... THE ONLY 5-YEAR 
UNCONDITIONAL GUARANTEE IN THE INDUSTRY 


Your reputation as an electrical engineer or contrac 
tor depends upon YOUR ability to stand firmly behind 
your recommendations and installations 

It is reassuring to know that PTC transformers work 
PTC people make them work 
conditionally behind them. 


WHISPER-QUIET INSIDE-THE-WALL INSTALLATION 


Precision Transformer Corporation has developed a 


because then stand un 


unusabl 
Precision’s ““HUSH-FLUSH” design permits easy 
full accessibility, lowest noise level close to lead power 
service. Saves material and labor costs. Ideal for schools 
libraries, hospitals, churches, 
noise must be eliminated 
Complete Line—DRY and LIQUID Types 
Whatever your transformer needs, there is a depend 
able, quiet, long-lasting dry or liquid type transformer 
more than 4,000 models ranging from 4 to 5,000 KVA 


unit which installs inside-the-wall in otherwis« 


space 


theatres, etc wherever 


Write today for 4-page brochure providing details on 
the PTC line. 


PRECISION TRANSFORMER CORP. 


* QUIET 
* EFFICIENT 


22220 re) Ce 
* DEPENDABLE ntat 


Represe 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Chicago 12, Illinois 
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ears of testing in 
ine Be per ction have proved 
a new thermoplastic to be a 
successful substitute for non- 
ferrous metals in the die-casting 
of over 500 products including 
instrument housings, machine 
parts, plumbing fixtures and 
arings. 

é3 
70. Radar domes eighty-four 
feet in diameter that will with- 
stand gale-force winds are being 
made of reinforced paper. 

i 
71. An engine that sprays a jet 
of water into the air is said to be 
applicable to boats of all sizes 
and to increase the speed of 
planing hulls by seventy-five 
per cent. 

rs 
72. A two-unit antenna for a 
radio telescope (in which = 
unit reflects into the other) i 
being built at about onan 
of the cost of a comparable dish- 
type antenna. 


73. An inventor claims that — 
newly patented polarizing 
transmits eighty per cent of font ght 
and might solve the problem of 
polarized headlights. 

Si 
74. A typewriter-size electronic 
computer is said to be able to 
make most of an engineer’s rou- 
tine calculations 


— 
75. An all-metal tire for high- 
altitude aircraft is being tested. 
It is in the form of a circular 
wire brush and is said to have 
the same deflection characteris- 
tics as a pneumatic tire. 

ws 
76. To use a new powdered 
paint the object to be coated is 
heated and dipped in the pow- 
der which melts and adheres in 
a film. 


w 
77. A new solution for photo- 
graphicdeveloping replaces three 
solutions now commonly used 
and is said to reduce develop- 
ment time to six minutes. 
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78. A unique television camera 
uses so 
light and can reveal the inner 
structure of materials or ma- 
chines. 

& 


79. Drawings, pictures or writ- 
ing can be transmitted by fac- 
simile in scrambled, unintelli- 
gible form and reproduced as 
they were originally by a spec- 
ial receiver. 


80. Sixty-five per cent of heat 
rays are reflected by a new plate- 


glass without serious loss of 


transparency. It is made by 
coating the surface with a film 
of metal sixteen millionths of an 
inch thick. 

& 


Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please be 
specific in your requests. 


i) 

YG 
81. Any desired illumination 
level can be maintained with a 
new light control that automati- 
cally adds the right amount of 
artificial light to natural day- 
light. 

& 
82. Ordinary television sets may 
now be used in boats or auto- 
mobiles by equipping them with 
a new transistorized inverter 
that converts 6 or 12-volt DC 
to 60-cycle, 115-volt DC. 


& 

83. The Navy’s new radio tele- 
scope, to be built in West Vir- 
ginia, will have a_ theoretical 
range of thirty-eight billion light 
years, nineteen times that of the 
two-hundred inch optical tele- 
scope on Palomar Mountain. 


& 


84. A pulse transformer to sup- 
ply energy to underwater sonar 
transducers, can withstand a 
pressure of 15,000 pounds per 
square inch at 36,000 feet below 
sea level. 


waves instead of 


85. Plans have been made for 
a nuclear-powered blimp which 
could be in operation by 1963. 


& 


86. A pocket-size hi-fi tape re- 
weighs on Bs meee uote aad 
we 

can Gs car did ie the pocket 


& 


87. A new application of = 
sonics is a device that dri 
rats away with sounds inaudible 
to humans. & 


88. A solar generator is being 

used to charge an electric fence. 

eer eee ee 
ys. 


$40 Million Cable Laying 
Project Completed 


Placement of the first deep-sea tele- 
phone cables linking the New World 
directly with continental Europe have 
been successfully completed by two cable- 
ships including HMTS Monarch, shown 
here at the Simplex Wire & Cable Co. 
docks at Newington, New Hampshire. 

The new, 2,400-mile twin-cable trans- 
atlantic system, recently placed in 
public service, will provide thirty-six 
voice circuits between the U.S. and 
continental Europe. 

All cable for the American-made seg- 
ment of the system was manufactured 
by Simplex. 


SIMPLEX WIRE & CABLE CO. 
Cambridge, Massachusetts and 
Newington, New Hampshire 
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News about 


B.EGoodrich Chemical -~ =a: 


es 
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Inset photo shows Biscayne Substation 

of Florida Power & Light Company where pipe- 
conduit made from Geon is used, as shown in 
large photo. B.F.Goodrich Chemical Company 
supplies the Geon polyvinyl! material 

for many pipe manufacturers. 


At 125 substations... 


FP &L plans for future 
... uses conduit of Geon 


Florida’s rapidly expanding economy 
has called for fast, sure growth on the 
part of Florida Power & Light Com- 
pany. At 125 distribution substations 
located throughout the state, FP&L 
has installed conduit made of Geon 
rigid vinyl—as much as 3,000 feet at 
some locations. 

Conduit of Geon rigid viny] is light- 
weight and economical to install—and 
promises satisfactory service far longer 
than ordinary conduit because it is 
unaffected by most causes of corrosion. 
Internal and external surfaces stay 
smooth—like new through the years. 


B.EGoodrich 
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Geon resists the corrosive effects of 
salt water, gases, chemicals, and acid 
or alkaline soils. It also resists sunlight, 
fungi, bacteria, moisture, heat and cold. 
It offers high tensile or impact strength 
and is not affected by galvanic corrosion. 

Engineers are finding new and cost- 
saving uses for pipe and conduit made 
of Geon in many applications, both 
above ground and underground. 
For information, write Dept. AU-4, 
B. F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Caneda: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyvinyl materials - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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AMERICA'S LARGEST LINE OF WEATHERPROOF 
DEVICES and COVERS! 


Write For Detailed Cataleg 
See us in Booth 233 NECA. Convention 


, CHICAGO 36, ILL. 
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with General Electric’s NEW Integral Distribution Center 


An electrician can install General Electric’s new Integral 
Distribution Center in only four hours—faster and easier 
than other types. 

This remarkable savings in time is made possible by: 


ONE-PIECE CONSTRUCTION—Unit ships in one piece; elimi- 
nates need for assembling separate components at point of 
installation. 


SMALL SIZE—Low height (only 79 inches) and up to three 
feet shorter in length allow new G-E Integral Distribution 
Centers to be moved through normal-size doors by means 
of a fork truck. Unit weighs up to 23 percent less than old 
designs and can be rolled or skidded in any direction for 
easy positioning. 


EASY TO CONNECT—AIl lines can be brought in through 


either top or bottom, and all connections can be made from 
the front of the unit. All units are furnished with solderless 
connectors for incoming and outgoing lines. 

Why not use the distribution center that gives you 
“balanced design”? It installs and connects easier, faster 
And gives your customers an ideal balance of quiet opera- 
tion (G-E QHT* transformers are up to 16 decibels below 
NEMA sound standards); compact, space-saving design 
(units require up to 30 percent less floor space); and safe, 
reliable operation (Type H insulation in units up to 5000 
volts; Class B insulation in units above 5000). 

WANT MORE INFORMATION? Fill in the coupon at right or 
contact your nearby General Electric Apparatus Distributor. 
* Quiet High-Temperature dry-type transformers 


Be sure to see G.E.’s new ID Center at the NECA Show, Booths 38-47. 





One-piece construction simplifies 
ordering, installation and connection 


ELECTRICIAN Don Shoner 
found G.E.’s new Integral 
Distribution Center simple, 
fast to connect, using only 
the tools normally found in 


any electrician’s work cart. 9:01 A M ee Unit in place and 9: 31 A. M. Pelpe- 
Don completed _ installation ‘ eitte front panels be- ing leads 

h k .. ing removed. High- and low-voltage are connected to breaker panel. 
of the 225-kva, 240-volt unit compartments sre immediately acces- Quick-connect terminals re- 
in only four hours. sible on the new G-E unit. quire no soldering or taping. 


2 
— 
. 
. 
. 
o 
- 
— 
*. 
— 
- 
- 
. 
- 
. 
. 
7 


10:31 A M men Fuses and 10: 15 A. v- =—_!ncoming lines 11:15 A M —_n FFans- 
7 otis fuse panel are easily con- . otVie former 
are removed in minutes allowing nected; do not require taping or taps are changed to match 
the electrician quick, easy access soldering. Fuses and fuse panel are incoming voltage. And then 
to the incoming connectors. replaced easily. the panels are replaced. 


GENERAL @@ ELECTRIC 


SECTION A411-10 
Pr 2 General Electric Co. 
Ly a NEW Schenectady 5, N. Y. 
Please send me GEA-6928, “General Electric New Type H Integral 


General Electric ty-type 


INTEGRAL DISTRIBUTION CENTERS ngiter : 

ae Distribution Centers.” 
NAME 

std pam TITLE 

SEND FOR THIS BULLETIN COMPANY 


giving the full story on G-E 
Integral Distribution Centers. ADDRESS 
CITY 
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Revere Outdoor Lighting makes driving and parking safe and easy 
at Eastpoint Shopping Center, Baltimore, Md. The well lighted 
parking lot makes the shopping center look more inviting. Architect: 


Revere’s complete line 


Kenneth C. Miller; Consulting Mechanical Electrical Engineers: 
Whitman, Requardt & Associates; Electrical Contractor: Harry A. 
Goldberg Co.; Electric Wholesaler: Graybar Electric Co., Inc. 


of matched equipment 


makes any outdoor lighting job easier 


Any outdoor lighting problem is easier to solve with Revere 
equipment. The wide line, from one source, lets you select the 
exact combination of fixtures required to do the job best... 
simplifies ordering and assures on-schedule delivery, too. 


Revere components used 
to light shopping center 


At Eastpoint Shopping Center (above), Revere Endoval 
Mercury Luminaires, mounted on Revere hinged poles, illuminate 
driving lanes. Parking area lighting is provided by Revere 
floodlights with 400-watt EH-1 mercury lamps. Floodlights are 
mounted two or three to a Revere hinged pole, with pole spacing 
150 ft. Ballasts are in manholes between Average 
maintained footcandles 1.1. 


No. 2222 Endoval 


Mercury Luminaires 


” 


No. 3351 Floodlights 


poles. 





Installation of equipment at Eastpoint was easier because 
Revere components are matched for strength, balance, and per- 
fect fit .. . and for peak lighting efficiency. Write for a Revere 
outdoor lighting equipment catalog. The complete, matched line 
makes solving any outdoor lighting problem easier 


No. 217-P Brackets 


C3) 


No. 199-J Brackets 


No. 800 Series 
(mast arm not shown 
and No. 199-D-30 
Hinged Poles 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue « 
Long Distance Phone: Niles 7-6060 


Chicago 48, Illinois (In suburban Niles) 
Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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mb ranch i 
circuit 


WIRE CONNECTOR 


2 WING-NUT 


the only one-piece screw-on connector 
that gives you all these benefits... 


THE ONLY BUILT-IN WRENCH 


Unique wing grip. Twist WING-NUT on quickly, 
easily, by hand without any tools. Easy to splice 
even largest stiff wires. Simply screw on, then snip 
off wings for compact spaces. No awkward, slip- 
pery, soft-plastic grip. The easiest branch circuit 
connector you can use! 


THE ONLY VISIBLE SPLICE 


Your splice is always visible—no take-apart for in- 
spection. WING-NUT is the only screw-on connec- 
tor that lets you see the splice is right ... through 
the semi-transparent Nylon insulating shell. 


JOINS HEAVIEST CIRCUITS 


Only WING-NUT has a Nylon shell with such a 
wide deep skirt to splice even the largest wires. 
Easily slips over two No. 8 and a No. 6. Easiest 
connector for thick Type RW, too. No flash-over. 
Two sizes to handle all your needs, 


CAN’T COLD-FLOW WITH NYLON SHELL 


Unbreakable, high-dielectric Nylon shell is tough 
and stable...won’t cold-flow and short-out by 
stretching thin under pressure or strain. 
WING-NUT is the only screw-on branch circuit 
connector giving you the many benefits of the 
strongest and safest shell... genuine Nylon. 
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THE MOST U.L. BRANCH CIRCUIT 
Car Ions 
Both sizes of WING-NUT are Underwriters’ 


},) Laboratories approved as pressure cable connec- 
tors for general use (600V) in branch circuit and 
fixturé wiring. Only WING-NUTS are approved 
for 474 combinations of solid and/or stranded wire. 


WING-NUT is the easiest, fastest, safest branch circuit 

wire connector you can use. It’s inner tension-spring coil 

actually threads and crushes wires in a shake-proof 

“PYTHON GRIP!” You just can’t make a better splice 
. especially on the new large, hard wires. 


The he¥ping 
hand 
every Ang job 


TRY IT YOURSELF @ FILL IN AND MAIL THIS COUPON TODAY 


SOLD THROUGH 
AMERICA’S LEADING 
DISTRIBUTORS 


IN CANADA: 
IRVING SMITH, LTD., 
MONTREAL 


4 


eo 


“DEAL INDUSTRIES, Inc. QED) 
1041-J Park Ave., Sycamore, Illinois 


Send me a free WING-NUT sample. 


Name - a e = Mes cee nek 

Company r 1D) 0 a © 
— ih r)\ - 
\\ 0 

Address ANI fa i 
J 

City Zone____State___ 
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HOW MANY OF THESE 
CABLES CAN YOU NAME? 


: om six are only a few of the many types 
in the Triangle line of Power, Lighting and Control Cables. How many can you name 
without peeking at the bottom of the page? 

You've probably worked with or specified every one of these types many times — more 
and more contractors and engineers are doing that these days. They've worked with 
l'riangle Conduit and Building Wire products for years. And they've now become con 
vinced that Triangle can turn out power cables to the same high quality standards. They 


know Triangle products “must be right’”’—they must be dependable long-time performers. 


Why don’t you find out more about these and other cables in the broad Triangle line. 


Write for complete literature u hich is available to answer your specific inquiry. 
Buy Right—Buy From Your Distributor 


TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, NEW JERSEY 


“p MAST Be ight” 
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What you can do 


Provide your plant with complete 
protection with a Gamewell FLEXx- 
ALARM system that identifies the 
zone location of the fire, and one that 
can be directly connected with the 
Municipal Fire Department. 

A FLEXALARM system can be pre- 
engineered to meet the precise needs 
of your plant. FLEXALARM Is avail- 
able as a coded or non-coded system, 
semi or completely automatic, with 
practically limitless possible com- 
binations of annunciators, special 
drill, test and alarm features. For 
example, it can be tied into the 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


h next? 


municipal alarm system at the curb; 
integrated with the sprinkler system; 
or automatic fire detection devices. 
It’s simple to specify, easy to install, 
efficient and economical. 

Specify Gamewell . . . for maxi- 
mum protection at minimum cost. 
Write THE GAMEWELL COMPANY, 
1295 Chestnut St., Newton Upper 
Falls 64, Massachusetts. 


*Facts on chart, itemized by The 
Gamewell Company, were taken from 
an article entitled “The Easiest Help 
Your Competitor Ever Got,” in the 
May-June, 1959, issue of MODERN 
PLANT AND OPERATION MAINTENANCE. 
Reprints of this article may be obtained 
by filling out the coupon. 


If you’ve ever thought that this 
couldn’t happen to your plant, a few 
facts may quickly change your mind. 
It can and does happen to 305 indus- 
trial plants every day! Staggering? 
— so are the losses, $52,260,000 
worth every year. 

But your plant needn’t be chalked 
up as just another statistic! You can 
do something about it! 

First, let’s consider the cause of 
such large loss fires. It’s a known 
fact that one of the main reasons 
small fires become blazing infernos 
is — the delay in reporting the dis- 
covery of a fire or immediate notifica- 
tion to the local fire department. The 
chart below is a grim, factual 
reminder of 





What happens when an alarm is delayed’ 
yg: ER, Minutes] ons Reason for T i) 


Property — Deloy 


finales t 
—— 


) 


Loss! 
+ + — 
‘ie 575,000 % 
| box | et 
+ 2 | - — 
Woodworking | ( Discovered by posserby | \f% Pr | 

— | ¢ by ) ed by passerby | 101,000 4} 


— 





Wire & cable Employee tried to 


plant i extinguish 





Ore refinery 





lo tree 
Lumber yard | Employee tried to 
extinguish 32! 
SRST © Cae ae 
| rk Fi f 
ae re destroyed 
telephone 


a | 
| 


1. 
— 
ab 
Rubber warehouse! ( 5 Telephon 
} \ / | address given 


clarm, wrong 





1 
RASS De cciaamete ee RIS 
Metalworking | No alarm system 
1 Ve | 3 


plont 








fincludes loss of buildings, material ond equipment, 
but not loss of business records and other intangibles. 


Ganiewell 


FIRST...WHEN SECONDS COUNT 








THE GAMEWELL COMPANY 
1311 Chestnut St. 
Newton Upper Falls 64, Mass. 


© Send me a Gamewell Fire Alarm System 
Planning Guide. 

) Send a reprint of article ‘The Easiest 
Help Your Competitor Ever Got.” 
Name 
Title 
Firm 
City 


————————————— 


Engineer call. | 


- 
| 
| 
© Have a Gamewell Fire Protection 
| 
| 
| 
| 
| 
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from Smithenaft imagination in lighting 


SAVE TIME—SAVE COSTS! N 
SPEEDOMATIC’S WONDER HANGER! * 








| Wu 





SPEEDOMATIC 
TROFFERS 


New Smithcraft Speedomatic troffers are packed with 
features that save hours and dollars for you! 

Wonder hangers and double-fast screws. Installs in seconds 
from below with screwdriver. Built-in dimensioning gauge. 
Telescopic door frame assures perfect fit, even in irregular 
ceiling openings. Large wiring access door. 

Only 4'{¢ deep, plenty of room for utilities. 

Large wireway end openings. Safety-locking 

door frame hinges. Four basic types fit over 100 ceiling 
systems. Packed two to a carton, with or without 

door frame installed. Compare the contractor-minded 
Smithcraft Speedomatic and see for yourself why 
Speedomatic is today’s fastest-installing troffer. 


Write today for a complete 30-page 
e Speedomatic catalog 
and price list. 


[ | G ” T | hy 6 FREE! The Smithcraft Lightester 


measures your customers’ and prospects’ 


th f l SEA 50. MA SSACHUSETTS lighting in minutes. A valuable sales aid 


for youl Send for a free sample now. 


+ sight coudtowiny by Smithenadte—Awrizas kwest Haorsat lighting 
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GET THE 


IN COMPRESSION-CONNECTOR TOOLING 


-:- ee See ae 6 0 8 6 6 @ Oe 8 Ore 2 er. 08 Oe Re Oe ORE ee SO 8 oO 4 See 8 eer ° 


Y10mM 


Light-weight hand tool installs a wide 
variety of HYDENT® connectors on wire 
sizes +22 thru #10. A wire cutter and 
single indentor die for all wire sizes 
are in the nose of the tool. Other fea- 
tures are wire stripper, bolt cutter, 
thread chasers, and dies for closing 
insulation-grips. 


e¢¢s8¢ 06 8 6 ow os © 6 8.9% 


This HYTOOL® features one easily ad- 
justed die set that installs HYDENT on 
commercial copper cable from #8 to 
250 Mcm. and on aluminum conductors 
*8 to 4/0. Indexing plates are used for 
setting adjustable nest die for either 
copper or aluminum. No dies to install, 
change, identify or lose. 


aie @eeoaoe4uté6eeoeetve ® 20 6 0 &£¢ 6 ¢€ * B06 se eee eee eee eee ee 8 o 


Portable, manually operated, com- 

Y34A pletely insulated, hydraulic HYPRESS® 
for installing HYDENT connectors on 
#8 Str. thru 500 Mcm. cable. Weighs 
only 9 Ibs.; develops 18,000 Ibs. Sup- 
plied with convenient metal carrying 
case. 


eentéee0e0 6 86 o> 6 02.6..% FO 6 6 8 2 Oe eee 6 ew eS ee soe eer eee e 


Contractors with an eye on cutting connector installation time count on the Burndy 
Big 3. This Y10M, MY29-3, Y34A combination crimps practically every type and size 
compression connector on any job...adds the versatility, speed, and economy that 
result in profitable jobs. See your local Burndy distributor for demonstration. 


59-15 
Norwalk, Connect tn Europe: Antwerp, Belgium Toronto, Canada 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . OCTOBER, 1959 67 





ey 


8 69 


slilalalsialitl stl llth th 





4 CON : AMPS 
HGH POWER FACTOR TYPE 





ELECTRIC CO r) 


MADE IN U4 














~~: oe 


Sola Catalog No. 77-10-202 
constant-wattage transformer 
for two H1, H25 or H33-1 
400-watt mercury lamps 
outdoor, weatherproof service 
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Sola outdoor mercury-lamp transformer is 
smallest, lightest two-lamp, constant-wattage unit 


Reduced in weight from 70 to 48 pounds and in 
diameter from 8% to 6% inches, transformer 
Catalog No. 77-10-202 saves time, money and effort 
in shipping, handling, and installation. Improved 
operating characteristics result from a newly 
designed constant-wattage circuit combined with 
the use of Class-B insulation. Delivering ample 
open-circuit voltage for straight series operation 
of two 400-watt mercury lamps, the new model 
replaces series-sequence unit, Catalog No. 77046. 

Performance improvements include a lower crest 
factor (peak/rms ratio) of lamp current. Reduction 
to a value of only 1.6 contributes to extended lamp 


life as well as high lumen maintenance over the 
lamps’ useful life. Less than +1% variation in 
rated lumen output — even with line voltage 
fluctuations as great as +13% — results from the 
new circuit’s improved lamp-wattage regulation. 
The new two-lamp unit has an efficiency of 
90%, with a transformer loss of only 80 watts. 


The housing is a single-piece, deep-drawn case 

. hot-dip galvanized and completely sealed. 

Special neoprene-covered leads are brought out 

through a neoprene plug in the threaded nipple. 

The new Sola mercury-lamp transformer is abso- 
lutely weatherproof and watertight. 


a TTT 
2 13 14 15 16 1/7 16 jo 2 





Full engineering details and performance data are available in new 
bulletin MVO-359. Write for your copy to the Manager, Lighting Sales. 


Sola Electric Co., 4633 W. 16th St., Chicago 50, Ill., Bishop 2-1414 @ Offices in principal cities @ In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 18, Ont. 


, — 


CONSTANT VOLTAGE TRANSFORMERS REGULATED BC POWER SUPPLIES FLUORESCENT LAMP BALLASTS 


A DivisSton OF BASIC PRODUCTS CORPORATION 
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PARANITE THW and RHW 


Two types available for 75°C wet or dry specified applications 


NEW! PARASYN® TYPE New UL listed 75°C building wire MYLAR TAPED* 


THW Es al try oppilvetions. Se: PARATEMP® TYPE 
THERMOPLASTIC INSULATED — ond s'ripping eose oll contribur RHW 
600 V BUILDING WIRE —'° “*2¥<ing hondling costs! 600 V BUILDING WIRE 


Both UL listed 75°C wet or dry location 


Here are two improved building wire products—both offering 
you outstanding performance in similar installations. Standard colors 
available from stock in both solid and stranded, sizes 14 AWG 
through 500 MCM for the THW ... and 14 AWG through 1000 MCM for 
the RHW. Get acquainted with advantages of both wires— 
write today for complete technical information! 





PARANITE WIRE AND CABLE DIVISION 


Essex Wire Corporation, Marion, indiana 
Each Carton packaged to re- 
duce handling and labor cost 
with color-coded” labels plainly 
uve serres 
“ee ss showing type, size and color of 
Tric wire. Also, new reel cards for 
instant identification and 
inventory control. 


Sold only through recognized electrical distributors * 


~ MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. 
Z° Sales Offices and Redistribution Warehouses in all Principal Cities 
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BOSS... COMPLETE LINE OF ELECTRICAL ENCLOSURES 


BOSS J.1.C. Wireway and Fittings 


Flanged Hinged Cover Wireway & Fittings 
Flangeless Screw Cover Wireway & Fittings 
Flangeless Hinged Cover Lay-In Wireway & Fittings 


“The Line of Least Resistance” 


> BOSS 


You can always be sure of excellent quality 
and prompt delivery on stock or “specials” 
J. |. C. Box with the complete line of BOSS Boxes, 


with Panel Wireway and Fittings. 


; : ; Type““A” 
Job-engineered for quick, easy installa- ype ™ 


tions, BOSS enclosures are code gauge ‘ 
steel, have smooth corners, with firm but 
easy knockouts. All units are UL approved. 
Finished in durable gray baked enamel. 





BOSS now also offers you new Oil Tight 
Push Button Enclosures for excellent pro- 
tection against oil, dirt and liquids. 


Write for Catalog on the complete line 
of BOSS Electrical Enclosures. 





Screw Cover Pull Box 


Oil Tight Sold thru leading distributors 
Pushbutton Enclosure everywhere. 








NEMA 12 Cabinet Telephone Cabinet 
Transformer 


Cabinet 


You can rely on BOSS for custom fabrication of your ‘‘specials’’ of any type 


THE HUENEFELD CO. Engineered Products Division 
2701 SPRING’ GROVE AVE. CINCINNATI 25, OHIO 


GASB ALTE RO hate se St Ae Al 
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with new Made-to-Order RCA Sound Systems 


Now ready from RCA is a completely new line of sound 
control equipment which will improve your profit mar- 
gins every time you make a sound system bid. With a 
Made-to-Order RCA Sound System, you can meet any 
set of specifications. And the low prices you pay for RCA 
equipment allow you plenty of room for more profit than 
you’ve made on sound systems before. 


Use a Made-to-Order RCA Sound System on a contract 
with all the confidence in the world. You know its RCA 
quality will provide dependable performance, meeting 
every specified requirement, for years to come. You can 
work flexibly with a Made-to-Order RCA Sound System, 
too, for one can be planned around a rack cabinet, con- 
sole, desk pedestal or desk-top unit. 


Modular RCA Sound Systems are custom assembled 
from a wide selection of standard components to meet 
exact specifications. The systems are assembled at the 
RCA factory and are shipped with all units in place, 
with plug-in connections for quick inter-apparatus hook- 


Tmk(s) & 


RADIO CORPORATION of AMERICA 


SOUND PRODUCTS 
CAMDEN 2, NEW JERSEY 
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up. Before shipment, the individual components are 
tested and the entire system is checked out against rigid 
RCA performance standards. 


A Made-to-Order RCA Sound System includes many 
other advantages in its low price. Its ‘‘building-block”’ 
design means easy, inexpensive installation and servicing. 
Also, it’s simple to add RCA standardized components— 
always at low prices— whenever a system needs expanding. 


Here are some ideas for action. 


CALL YOUR RCA ENGINEERED SOUND DISTRIBUTOR 
He’s the man to help you plan Made-to-Order Sound 
Systems at prices that beat the field. He’s listed in your 
classified directory under ‘‘Public Address and Sound 
Systems.” 

OR... SEND THE COUPON FOR MORE INFORMATION 
Your “RCA Modular Sound System Select-A-Guide’”’ 
goes in the mail as soon as we receive this coupon from 
you. The sooner the better . . . so we can help you make 
sound business your business! 


Radio Corporation of America 
Sound Products, Dept. Z-41 
Camden 2, New Jersey 


Send my “RCA Modular Sound System Select-A-Guide” quickly, 
please. 


Nome 





Firm 
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General Electric brings you bold new advances 
in safety switch design 


New G-E light and heavy duty safety switches offer savings in space, easier instai- 
lation, longer life and maximum safety. And the Heavy Duty (Type A) sells at Nor- 
mal Duty (Type C) prices! Write for Bulletin CPD-74. General Electric Company, 
Circuit Protective Devices Dept., Plainville, Conn. 


Safety phase barriers 
protect personnel from 
accidental contact. 


Vay 


plate. 


Clear ON-OFF indication, im é 
permanent metal name- / ema 








AY LINE SHIELD 
_ REPLACE AFTER WIRING 


Visible blades with 
stainless steel springs 
assure positive contact; 
minimum joints in cur- 
rent path; silver-plated 
current-carrying parts; no 
fiber linkages to break. 


<a /|0} 


top or bottom. (100-600 
amp.) Saves time, work 
and wire; lets you do a 
neater job in less time. 
ON-OFF indication re- 
mains unchanged. 


=o 1] OA] OO} 


interior for easier instal- 


lation. » 


Lugs for either copper or 
aluminum. (60-600 amp.) 
Bottom-hinged 
and front-oper- 


ated for close ; é 
ganging. F 


HEAVY DUTY 


GENERAL @® ELECTRIC 
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CHESTER CABLE --- PLASTICOTE 


PLASTICOTE® INSULATED AND JACKETED 


Of all cable products, Control Cable has the greatest responsibility in safeguarding life and property .. . 
for on its unfailing function rests the immediate response to fire alarms, the constant operation of power 
station control circuits, the quick action of police and day-after-day traffic control. Chester’s light weight, 
unusually pliable and highly resistant Plasticote insulated and jacketed Control Cable meets the strict 
Industry Standard specifications for all of these vital services. At the same time, Chester solves cost prob- 
lems, too, with long life, trouble-free cable for direct earth burial, overhead and flexible 
lines in building installations. In many cases, physical and electrical properties exceed 
those of other types of insulation. Careful attention to all these needs, vital to service and 
installation, makes Chester Plasticote Control Cable a preferred brand for municipal 
services . . . for power station and supervisory circuits . . . for flexible or extension connec- 
tions. Electrical men know that Chester cable is custom engineered for the END result! 


ee eh a 
Tit 


CHESTER CABLE CORP., CHESTER, NEW YORK 


A SUBSIDIARY OF MIAM! COPPER COMPANY 


Complete data on 
: Chester Control Cable is 
* available on request. 
band Ask for Bulletin No. ECC-1 


ra 


Specify Chester Wire and Cable For Al/ Your Electrical Equipment Needs 
Control Cable + Bus Drop Cable «+ Service Cord + Safety Control Wire + Thermostat Cable + Underground Feeder 
Cable + Bell Wire * Machine Tool Wire * Armored Bushed Cable + Building Wire + TV Lead-in + Train Wire + Ignition Cable 
Flexible Conduit « Bare Copper Wire + Service Entrance Cable +» Mine Service Wire & Cable * Hook-up Wire * Telephone Wire 
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LINE MATERIAL FLUORESCENTS provide the light- of it. The installation consists of deep four-lamp 
ing needed to attract customers to this shopping units, which provide ample light for display and 
center, and te illuminate the parking area in front security. 


MOTEL OWNERS recognize the value of controlled L-M FLOODLIGHT FLUORESCENTS provide excellent light 
lighting that lights up the approaches and driveways for night operations on this loading dock, since the low 
without disturbing glare. This owner selected L-M brightness of the units will not blind the workers. Each 
Ovalite luminaires, which utilize 21,000-lumen mercury unit contains two 6-foot fluorescent lamps with a total 
vapor lamps to provide high-level illumination. output per luminaire of 11,400 lumens. 


SOME TYPICAL L-M LUMINAIRES 


FLUORESCENT 


me oe Floodlight 2-lamp 


“Shallow 4-lamp 


SUBURBANAIRE 
For neighborhood streets 
or farm yards—incan- OVALITE 
/ descent ormercury vapor Mercury Vapor 


Zi, spuanouire ( L-M High Intensity 
: Ai R Light 
THE NEW L-M PTL (Post Top Luminaire) combines a decora- Incendeseon? or oe gyttnig Ray 


Mercury Vapor ~ 2 with controllable beam, 
tive, elegant appearance with a highly efficient light dis- 


tribution system. Specially suited for residential and insti- 

tutional grounds, schools, parks and other areas where ,.6hOCOS - 
appearance is important, it replaces old inefficient lumi- Vy ooMeE MATERIAL 
naires at a relatively low cost. Available in brushed 

aluminum or pastel colors for incandescent or mercury MecGRAW-EDISON COMPANY 
vapor lamps with a choice of five IES light patterns. 








ay +}, 0 a mat,’ 
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SPECIALLY DESIGNED LUMINAIRES in Rhondda cooperation with the designer, Robert M. Sherman, 
Valley Shopping Center, Sunnyvale, Calif. This in- and Cupertine Electric Company, the electrical contrac- 
stallation and the special units were designed under tor. The units on each standard are L-M floodlight 
the direction of L-M Lighting Engineer Bruce Kunde, in fluorescents, holding two 6-foot lamps. 


Streets, Shopping Centers, Airports... 


You N aa e It ity For complete information and engineering 
bad * | assistance, phone or write any of these 
L-M Will Light It! SALES OFFICES 
Line Material, a pioneer and leader in outdoor lighting, pro- 
vides incandescent, mercury vapor, fluorescent luminaires and 
related equipment for a wide variety of applications. Standard 
and special designs are available. L-M Lighting Application 
Engineers cooperate with utilities, municipalities, engineers, 
architects and contractors to help provide the most suitable, effi- 
cient, and economical equipment foreach particular application. 
The specially designed lighting unit in the Sunnyvale, Calif., 
shopping center shown above is an example of an unusual 
problem solved by one of L-M’s Lighting Engineers, with the 
cooperation of L-M’s engineering and manufacturing depart- 
ments. 
Fluorescent units include the Delta type and V-type, which 
give excellent street lighting; the 2-lamp floodlight, used for 
wall mounting on airport runways, loading docks, store fronts, 
etc. A wide variety of mercury vapor and incandescent units 


are used for highway intersection, toll road, access, neighbor- 
hood, and rural lighting. 


Bring Us Your Lighting Problem... Whatever your outdoor 
lighting job may be, talk to the L-M Field Engineer or Lighting 
Engineer. You'll get suggestions, information, bulletins, and, 
if you wish, a complete lighting application engineering job. 
Or, if you prefer, write Lighting Division, Line Material 
Industries, Milwaukee 1, Wisconsin. In Canada: Canadian 
Line Materials, Division of McGraw-Edison Company 
(Canada), Ltd., Toronto 13, Ontario. 


Industries Outdoo Lighting 


DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS + POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING * LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS * FIBRE PIPE AND CONOUIT 





what you 
Should know 








CHARACTERISTICS 
OF TYPE MI 


1. Just what is MI? Here’s how the NEC describes 
MI (Article 330): “A cable in which one or more 
electrical conductors are insulated with a highly 
compressed refractory mineral insulation and 
enclosed in a liquid-tight and gas-tight metallic tube 
sheathing.” The conductors and the sheath 

are electrolytic copper. The mineral insulation is 
magnesium oxide. MI IS UL APPROVED. 


2. What's so unusual about it? Since it is of 
all-mineral construction—copper and inert 
magnesium oxide—it is not subject to normal 
destructive influences such as heat, 

moisture, sunlight, oils, etc. 


3. Is it flame-proof? Absolutely. Magnesium oxide 
is non-flammable and will not support combustion. 


4. What are its temperature limits? Mi may be 
operated continuously with ceramic terminating seals 
at temperatures as high as 250°C (482°F). For a 
“one-shot” application it may be operated at 
temperatures as high as the melting point of copper 
(1083°C). Routine Code applications which use 
standard terminating seals should be kept at 85 C 
(185°F) in the termination area. 


5. Is it moisture-proof? Yes. The seamless copper 
sheath is impermeable to moisture. Properly 
applied end seals completely seal against moisture. 


6. Why is it electrically safer? A grounded wiring 
system is safer than an ungrounded one. It is 
impossible to install MI properly without 
effectively grounding it. 


7. What is the current rating of MI? For general 
use, the rating is determined by the standard end 
seals, which are rated at 85°C (185° F). 


8. What is the working voltage of the system? 
The maximum working voltage is 600 volts AC or DC. 
Factory test voltage is 2500 volts. 
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FOR GOO-VOLT APPLICATIONS 


9. What's the normal life of an MI wiring 
installation? MI! will outlast the structure in 
which it is installed. 


10. Can Mi be installed in industrial plants? 
It is ideal for industrial installation, because it 
eliminates downtime and repair work due to cable 
failures. MI IS UL APPROVED FOR 

HAZARDOUS LOCATIONS. 


11. Is it useful in any type of industry? 

It certainly is, particularly because of its resistance 
to heat, moisture, oils, chemicals and other harmful 
influences. Successful installations have been made 
in pulp mills, glass factories, printing plants, 
chemical plants, petroleum refineries, ships, 

coal mines, dairies, breweries, steel mills, 

and many others. 


12. Where else is MI used? Because of its small 
space requirements (no conduit or duct is required), 
safety and neat appearance, it has been used in 
schools, museums, commercial buildings, hospitals, 
research laboratories, and in machine tool wiring. 


HOW MIIS INSTALLED 


13. Is it difficult to install? No, it is very easy to 
install. All you have to do is cut it to length, 
train into position and secure it by standard 
clamps or straps to any surface. No conduit or duct 
is needed. It is easy to terminate and attach 

to standard boxes or equipment. 


14. Can it be used with other wiring systems? 
Yes: Ml is perfectly compatible with other 

wiring systems. 

15. Are special boxes or equipment attachments 
required with MI? No. You can attach it to all 
standard electrical boxes, enclosures and equipment. 
Threaded Mi cable fittings in the four standard 








conduit group sizes and having standard conduit 
threads may be ordered with the cable. 


16. Do you need special tools? Only two: a 
sheath stripper and an end seal crimping tool. Both 
are available from General Cable. Except for these, 
regular electricians’ tools are all that are needed. 


17. Does MI bend easily? You can bend it by hand 
in the smaller diameters. In larger sizes, a standard 
bending tool or “hickey” will do the job easily. 


18. Is special training needed to install it? 
No. A qualified electrician can do it simply by 
referring to the instructions in the Instruction 
Manual included with each shipment. 


19. Where can fittings be obtained? Fittings 
may be ordered with the cable in the quantity 
desired. They'll be delivered with the cable. 


20. How about delivery? Most sizes are available 
from stock. The local General Cable office nearest 
you can give you full details. 


Ask any General Cable Authorized Distributor or your Gen- 
eral Cable Representative—at any one of the 65 General 
Cable offices coast-to-coast—to pinpoint actual installations 
of Type MI in plants comparable to your own. For a free copy 
of the new 12-page Type MI Catalog, just write Dept. EC-10, 


GENERAL CABLE CORPORATION, 
730 Third Avenue, New York 17, N. Y. 


Offices and Distributing Centers Coast-to-Coast 
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ETL checks 12 to 14 specified ballast characteristics 
on all Certified types in production 


by each manufacturer, verifies compliance 


by test... and does it every month! 
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PECIFIED performance is checked by test... 
that’s why you can always rely on Certified CBM 
ballasts for dependable lighting service. 

What characteristics are checked? The operating 
qualities which the American Standards Association 
has determined will give dependable, rated perform- 
ance from the lamps with which the ballasts are 
designed to be used. These constitute the CBM 
Specification and assure: 


High power factor + High light output « Positive 
starting « Rated lamp life - Limit on heat rise 
¢ Control for steady light + Quiet operation 


From these qualities come practical benefits: Up to 
2,500 hours more lamp life than with ordinary bal- 
lasts; as much as 40% more light output; and savings 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 
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to be 
marked CBM 
..- it must 
measure 
up! 


on installation. ..with less wire, fewer circuits 
needed for fixtures CBM equipped... fewer fixtures 
for the same level of light. 


For the latest facts on why it pays to specify 
fixtures equipped with Certified CBM Ballasts, ask 
us to send you CBM NEWS. 


CERTIFIED 
BALLAST 
MANUFACTURERS 


2118 KEITH BUILDING 
CLEVELAND 15, OHIO 


CBM 
CERTIFIED 


Participation in CBM is open to any manufacturer who wishes to qualify 
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parking lots, 


tic fields to 
athletic he mod- 


ineries to boxing rings, m 
Floodlights turn night into 
and style floodlight to suit 


Hinds will help you put 
tly the 


From major 

from petroleum ref 

M ern Crouse-Hinds 

i ay ‘j a type 

ercury Vapor Floodlights day. With a type 

every need, Crous Ber Pics 

; | : ' it in exac 

The light output of mercury lamps is more than exactly the ight amount of lig 
twice that of large incandescent lamps, and the right places. 

rated life is seven times as long. The cost of mer- Our Lighting Engineers have un 

oo 


o . ees a “lood- 
cury lamps is justified when important factors are broad experience Floc 


usually 


. a% - P > 4 ¢ yo} 
long burning hours, labor costs or trouble of re- : jighting. You can get their assist unc 
; g 6° ; scription 
lamping. Constant-wattage-type ballasts regulate Li? ) by sending a drawing and de porn, 
2 & - Pa ‘ 
the lamp current so that light output remains con- ¥ al the area you plan to light. We wi 


complete lighting 
h prices, for your 


stant even with large 
variations in line volt- 
age. High-power- factor 
ballasts are generally 
preferred since the lower 
line current may allow a 
saving in the wiring cost. 
Crouse-Hinds broad ,,. aps 4 
Mercury Vapor line will eer Heavy Duty Floodlights 
meet virtually any flood- | . Constructed of cast aluminum alloy to 
lighting requirement. f . withstand rough, rugged duty. They are 
Type MVE ry highly efficient and are available in 12”, 14”, 
Heavy Duty . 
Mercury Floodlight 16”, 20” and 24” lens diameters, from 200W 
3 to 2000W lamp sizes. Reflectors and lenses 


then submit a 
recommendation, W it 


consideration. 


can be varied to provide narrow or wide 
beams, diffused, concentrated or colored 
light — or any other combination needed. 


Floodlights for Underwater Use 


: Crouse-Hinds Underwater Floodlights are of 
Type MVB : ag : 
General Purpose the dry niche type. Both styles are available with 
Mercury Floodlight ‘ a ie, he , : 

Type MVF Floodlight or without tile masks. Type RPS can be relamped 


trom pool edge. 


Incandescent Searchlights 


Crouse-Hinds searchlights in 8, 12, 18, 24 and 
36-inch lens sizes and lamp sizes to 5000 watts 
are available with several different types of bases. 
Type DCE searchlights are generally used as 
fixed projectors for spotting distant objects; Type 
DCY are arranged for direct manual control; and 
Type DCX are furnished with lever control base 





4 Type SPS 
for directing from below. 





Type DCX-24 


HIN DS 


NEW YORK 











Type SFL 
Sign Lighting 


For Modern Floodlight 


Service Station Lighting 


Crouse-Hinds offers several floodlights espe- 
cially designed for service station use. No matter 
what the lighting problem — driveways, signs or 
buildings — you'll find Crouse-Hinds equipment to 
do the job. 


ye P P . A typical installation of 
Write for details, plus lighting diagrams ~ f Type MDA-14 MDA-14 and MDB-10 Floodlights 
/ Service Station 
Floodlight 
(500W ) 


on a GPT Crossarm 


lype ADR Portable Literature Available 


Floodlight. as : 

Especially adapted ; Write for a copy of 
to emergency _ our Bulletin 2714, 
portable use. Eze hi 

250W to 1LO0OW. yy describing the 

complete line of 
Crouse-Hinds 

Type RCDER-6 F loodlights. 
Explosion-Proof f s r 

Portable Floodlight. j Type DIV 

Also available for ; _Portable 
permanent . ; ; Underwater 
installation j Type MDS High Floodlight. 

(RCDE-6 ). 300W. Bay Lighting Fixture LOOW —250W. 

a. ‘ for Incandescent or 
E ype BL a Mercury Lamps. 
Floodlight. For 500W to 1500W 
heavier-duty : 
applications i NEW YORK 
500W. a 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
los Angeles Milwavkee New Orleans New York Omoha Philadelphia Pittsburgh Portland, Ore. St.Louis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Va. 

CROUSE-HINDS COMPANY OF CANADA, LTD., TORONTO, ONT. CROUSE-HINDS INSTRUMENT COMPANY, INC., SILVER SPRING, MARYLAND 
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Foiler QUIK-STIK POLYETHYLENE ELECTRICAL TAPE 


@ Ideal for all outdoor and indoor, underground or e Low moisture-permeability, high abrasion- and 

overhead wiring, in utilities, electronics, aircraft, corona-resistance. 

automotive, and general use. e Resists acids, alkalies, oils, solvents, fungus, 

e One-wrap, single-wind primary insulation. bacteria, gases. 

+ Seni! et 2 tack iohihine anywhere! Get full information on Porter Quik-Stik polyethyl- 
? page. gyre: Gi : ene tape by writing today to Thermoid Division, 

e Dielectric strength tested to 1,000 volts per mil; 


H. K. Porter Company, Inc., Tacony & Comly Sts., 
uniform power factor over wide frequency range. Philadelphia 24, Pa. 


THERMOID DIVISION H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; 
Specialty Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL Divi- 
SION; Fabricated Products 


DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, 
S. A.; and in Canada, Refractories, “Disston” Tools, “Federal” Wires and Cables, “‘Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD 
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THIS 15 CORONA EFFECT 


SPECTACULAR— 


BUT IT’S ONE OF HIGH-VOLTAGE CABLE’S WORST ENEMIES 


It can also mean 
trouble for ordinary high-voltage cable— 
because corona is also the name for a 
low-energy electrical discharge (the glow 
around the crown at left) which ac tually 
cracks and splits ordinary rubber in- 
sulation. 


Corona means crown. 


How? By ionizing any air in 
between and around conductor and in- 
sulation, it creates ultraviolet 
light, and certain nitrogen compounds. 

And ozone, for example, works itself 
into ordinary rubber insulation and splits 
the long-chain rubber molecules. In time 
you see the costly result—cracked insula- 
tion and cable failure. 


ozone, 


HERE'S ANACONDA’S ANSWER 


Butyl—the most effective rubber insulat- 
ing material ever developed—has inher- 
ent resistance to ozone. 
moisture, and heat. 
But—butyl 
other 


And—to aging, 


handles differently from 


rubbers. Additives, usually in the 


form of finely divided powders, are ex- 
tremely difficult to disperse uniformly 
in the raw butyl. Butyl also presents 
special vulcanizing problems. In short, 
proper manufacture of butyl insulation 
requires specialists and specialized equip- 
ment at every manufacturing step. 

That's why Anaconda built a new 
plant for just one product—Anaconda 
Butyl | AB) Cable. The men behind this 
specialized equipment have but one job 
too—to study and improve the design 
and manufacture of butyl-insulated high- 
cable. 

This specialized manufacture and spe- 
cialized inspection, test and quality con- 
trol are part of the reason why Anaconda 
Butyl (AB) Cable means long-range 
economy and reliability, and why you 
should specify ( AB) to protect your in- 

vestment in high-voltage cable. 

Send for publication DM 5903: High- 
Voltage Durasheath* Cable to Anaconda 
Wire & Cable Co., 25 Broadway, 
York 4, N. Y. 


voltage 


New 


*Reg. U.S. Pat. Off. 59257 


ASK THE MAN FROM 


ANACONDA 


ABOUT BUTYL (AB) HIGH-VOLTAGE CABLE 





Count, sort, or inspect them faster 





Self-contained relay 


i7.|* 


Low-cost; ideal for limit-switch- 
type application; includes a 
SP-DT output relay. 


Transistorized relay 








Features transistors; hermetically 
sealed plug-in relay; miniature light 
source, photocell holders. 


General-purpose relay 





A low-cost, highly reliable relay 
suited to counting, diverting, limiting 
and signalling jobs. 





Explosion-proof relay 
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Watertight, explosion-proof; in- 
cludes 3-inchlens, self-contained 
phototube, time delay. 


Long-distance relay 


Responsive only to light from ac- 
companying light source; operates 
at distances up to 2,500 feet. 


Smoke-density indicator 





Measures smoke density, liquid tur- 
bidity, etc., and provides alarm when 
pre-set point is reached. 





Voltage-sensitive relay 





Detects voltage changes for 
meter operation, elevator-motor 
overspeed detection. 
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Provides time delay of given dura- 
tion, or set interval simply by setting 
dial at desired time 





Cut-off register control 





Low-cost; features direct operation of 
solenoid, small scanner, timed reset 
and relay kits 








and more efficiently with modern 
iam/_=_n G-E electronic devices 


Your General Electric distributor offers a 
full line of simple, easy-to-use controls 


Whether you’re automating a production line : : . replacing obsolete 
machines . . . or, trying to get more out of present equipment... 
one of General Electric’s photoelectric or electronic controls may help 
you gain faster, more efficient production. 


Why? Because G-E photoelectric and electronic control devices are 
specifically intended to take the complexity . . . the labor . . . and 
the waste out of modern-day production. Combinations of these de- 

High-sensitivity; fast operating (600 vices are applicable to virtually any industrial counting, sorting, 

ops. per min.);. time delay, interlock signalling, protecting, diverting, detecting, or limiting job. And, 

many other features. chances are they will do the job at less initial cost—and lower operat- 
ing cost—than the control methods you are now using. 


Resistance-sensitive relay CONSIDER THESE EXTRA-VALUE FEATURES 


Bonus features you get with job-proved General Electric photoelectric 
and electronic controls include: 


Fast response—Relays operate on light changes as short as 1/1000th 
of a second. 


Versatility—G-E relays operate on light increase, decrease, time delay, 
reflected light, slow or rapid light change. 


Dependability—-Lamps operate 3,000 hours or more. Components are 
conservatively rated for long, maintenance-free life. 


If you are not satisfied with the efficiency of your production 
operations, it will pay you to find out about G.E.’s complete line of 
control devices. Call your nearby G-E Apparatus Sales Engineer or 
Distributor. Or, send us the coupon below. General Electric Co., 
Specialty Control Dept., Waynesboro, Va. 


Uses resistance changes to control a Progress ls Our Most /mportant Product 


circuit; can operate motor to maintain 
liquid between two levels 


GENERAL @@ ELECTRIC 


Side-register control 


SEND TODAY FOR FREE CATALOG 


General Electric Co., Section F793-1 
Schenectady 5, N.Y. 


Please send me a copy of the new G-E Photoelectric Control catalog, GEA- 
6822, with description, specifications, and pricing data on the complete line. 


Name 
Company 


Address 





Accurately maintains lateral position 
of moving web in a process or ma City 
chine; high-accuracy control ee a 











In concrete installations 


Republic 
ELECTRUNITE 
E.M.T. 


... gain proves 








© 


TYING 


SA 
.«+tying Republic ELECTRUNITE E.M.T. to the reinforcing bars is good installa- 
tion practice, 


THE BEST 


The Republic ELECTRUNITE E.M.T. installation photos, above, were 


taken during the construction of this attractive six-story resident 





students apartment building on the campus of a leading Midwest 
university. 


Architect: Burnham & Hammond, Chicago, Illinois 
General Contractor: B. W. Handler Construction Co., Chicago, Illinois 
Electrical Contractor: Gibson Electric Company, Inc., Chicago, Illinois 


EXCLUSIVE"INCH-MARKS”®° make quick measurement “GUIDE-LINE” extends full length of tubing. By New, Improved “INSIDE-KNURLING” with exclusive 
a cinch. Every length of Republic ELECTRUNITEE.M.T. properly aligning with calibrations on Republic SILVERSLICK inside finish makes wire pulling up to 
is marked off in feet and inches from end to end. Bending Tool, bends are kept in the correct plane. 37% easier. Wire pushing is easier, too. Wires 
Eliminates guesswork, saves time, saves material, It is easy to make true offsets, saddles, back-to- slip through longer runs and greater bends easier 
keeps the job on schedule, back bends to meet the job, than ever before. 
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IGNMENT 


x a 
-+-"INCH-MARKS” and “GUIDE-LINES” help make neat, compact stub 
groupings. 


COSTS LESS INSTALLED 


In concrete installations...quality materials, craftsman- 
ship, and good installation practices assure a good job. 
Republic ELECTRUNITE® E.M.T. with exclusive “INCH- 
MARKS”, full length ““GUIDE-LINES”, and new, improved 
“INSIDE-KNURLING” with SILVERSLICK inside finish are 
three good reasons that prove... the dest costs less in- 
stalled! Here’s why: 

ELECTRUNITE’s tightly adhering galvanized coating 
protects against corrosion. It won’t chip or flake off dur- 
ing bending. No threading is required. Uniform concen- 


REPU 


STEEL 


Wolds Widest Range 
x Standard Steels andl 
Stack Produce 


«fittings fit... ELECTRUNITE E.M.T. quality helps you stay ahead of the pour. 


tricity assures snug fit of couplings and connectors— 
shutting out moisture and concrete. Proof can be found 
in the millions of feet of ELECTRUNITE that has been in- 
stalled in concrete. Installations made more than 25 
years ago are still in service. 


Republic ELECTRUNITE E.M.T. is produced to ASA 
Specifications C80.3, Federal Specifications WW-T-806, 
and carries the Underwriters’ Seal of Inspection. For 
additional information, send coupon today. 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-6887-R 

212 EAST 13st STREET + CLEVELAND 8, OHIO 

I want to learn more about Republic ELECTRUNITE 
E.M.T. Please send additional information. 


Name Title 





Company 





Address. 
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Buy your power at lower cost. Bring it right to your large load 
areas at economical higher voltage. Save on the cost of your 
cable conductors. Then get the extra secondary unit substation 
advantages only I-T-E offers. 


1-T-E saves you time. Because only I-T-E designs, fabri- 
cates and assembles complete unit substations in one plant. 
They are shipped all at one time and on one date, timed to 
mesh with your own construction schedule. So you save 
valuable construction time. 


1-T-E saves you the risk of operating trouble. Transformer 
engineers and switchgear engineers coordinate their efforts to 
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insure harmony of design. They work with manufacturing 
people to insure proper construction. They supervise final 
tests to insure proper performance. 


I-T-E saves you installation costs. I-T-E substations are 
completely assembled on the I-T-E floor before shipped. This 
insures that all holes line up. Hardware is provided. So when 
equipment reaches your plant, you are better protected against 
costly installation delays. 


Forethought such as this goes into the design and manufacture 
of all I-T-E electrical equipment . . . the better to serve you. 
Good to remember when you get ready to buy. 
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New 100 amp Type ETI, EH frame, 
breaker. Here is a new addition to 
I-T-E’s broad line of molded case cir- 
cuit breakers. It brings economy and 
space saving for motor control center 
applications. Available in 2 and 3-pole 
construction. Type ETI, EH frame, 
breakers provide the ultimate in motor 
protection when used in conjunction 
with a motor-protective relay. The 
relay protects against overloads. The 
circuit breaker features pinpointed 
short circuit trip adjustment with ex- 
ternal control previously available only 
on larger molded case breakers. 








Space-saving d-c circuit breakers. A 
fault on most d-c lines involving large 
currents could really produce some 
spectacular results. But I-T-E Model 
FB d-c circuit breakers interrupt fault 
currents before they get into the danger 
area. Opening occurs in roughly 12 
milliseconds. Rise rates of even 15 
million amp per second are stopped 
sharp at 60,000 amp. This means extra 
protection for all associated equip- 
ment from damage that even momen- 
tary persistence of such high currents 
could produce. FB circuit breakers are 
available in either single or double pole. 
Only 10% in. wide. Save space. 
Easy to install. 
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Preferred by equipment assemblers. 
Leading independent manufacturers 
recognize the superiority of I-T-E 
molded case breakers. And they buy 
1-T-E most of all. Experience consis- 
tently proves that I-T-E’s better con- 
struction means more dependable 
performance. Ratings range from 15 to 
800 amp continuous . . . the broadest 
scope of sizes and types in the field. 
Premium pole spacing eases installation 
and adds extra safety. Enclosed front- 
connected pressure terminals accept 
conductor sizes commensurate with 
breaker ampere ratings. Convenient 
externally adjustable instantaneous trip 
on larger size breakers permits easy, 
fast setting commensurate with short 
circuit requirements. 








1-T-E Circuit Breaker Company 
1900 Hamilton St., Philadelphia 30, Pa 


Secondary unit substations Power switching centers 

Molded case circuit Metal-clad switchgear 

breakers (4.16 and 13.8 kv) 

D-c circuit breakers TRANFO-UNITS ‘ 

TELEMAND* motor-operated K-LINE circuit breakers | SEND COUPON OR WRITE 
molded case circuit breakers : Get complete, up-to-date in- 
Other ‘ formation on I-T-E equipment 





Name 
Company——____ 
i ee 


City essaiisaaimadiaitis 
*I-T-E Trademark 


i-T-E CIRCUIT BREAKER COMPANY 
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1) STRENGTH IS IMPORTANT: Even when installed 
in a concrete slab, conduit must have the strength 
to replace structurally the concrete is displaces. Be- 
cause it is made of steel, G-E WHITE GALVA- 


oe 


NIZED conduit maintains its strength — will not 
deteriorate in concrete containing anti-freeze or 
accelerators . . . can be placed in direct contact with 
reinforcing rods without fear of electrolytic corrosion. 


With all the talk about what type of conduit 
to use... here are the facts on 


WHY IT PAYS TO USE G-E WHITE 


As you know, the first job of conduit is protection. 
This is one important reason why it pays to use G-E 
WHITE GALVANIZED steel conduit. In the first 
place, G-E WHITE GALVANIZED conduit is made 
of steel...and steel is the ideal material to protect 
electrical conductors from physical harm and guard 
buildings from damage in case of cable failure. G-E 
WHITE GALVANIZED steel conduit also gives you 


top-notch corrosion protection thanks to the special 
galvanizing process which bonds a uniform coating of 
hot zinc over every square inch, including the threads. 
Wire pulling is easier with G-E WHITE GALVAN- 
IZED, too, because of the smooth, anti-friction interior 
coating. 

You can use G-E WHITE GALVANIZED steel 
conduit under conditions that can adversely affect 


Progress /s Our Most Important Product 
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3) EASY WIRE PULLING: Tough, durable G-E WHITE 
GALVANIZED steel conduit has a hard, smooth interior 
surface that resists gouging or hang-ups during fishing 
and wire pulling. Heavy pulls will not score the inside 
radius of elbows and bends. Furthermore, the interior of 
G-E WHITE GALVANIZED conduit is coated evenly 
with a corrosion-resistant paint containing a special anti- 
friction agent that results in up to 14% easier wire-pulling. 


: baa) 


Hill 


HUTTE 


2) NO SPECIAL HANDLING REQUIRED: Because G-E 

WHITE GALVANIZED steel conduit resists physical 4) ZINC-PROTECTED THREADS: Threads stay clean and 
damage, it does not require “kid gloves” handling on rust-resistant before and after installation because they 
the job. You do not have to take special care in cutting, are hot zinc-coated just like the rest of G-E WHITE 
threading or bending as is the case with some conduits GALVANIZED conduit. Because G-E WHITE GAL- 
made of metal other than steel. G-E WHITE GAL- VANIZED conduit is made of steel, the threads do not 
VANIZED can be cut with a pipe cutter, threads have to be lubricated to prevent them from “freezing” to 
cleanly without special dies or methods, and bends the coupling... metal is joined direct to metal to give 
smoothly without kinking, flattening, or marring. required ground continuity. 


GALVANIZED STEEL CONDUIT, 


some conduits made of metal other than steel. With 
G-E WHITE GALVANIZED steel conduit you don’t 


, St acel « To: GENERAL ELECTRIC COMPANY 
have to worry about installations next to dissimilar | 


Conduit Products Department 
metals, or in concrete mixes containing additives, or Section C89-1018 


outdoors on absorbent materials. Regardless of the 
installation conditions, G-E WHITE GALVANIZED 


Bridgeport 2, Connecticut 


Please send me your bulletin on G-E WHITE 


does not require any specialized installation methods. GALVANIZED conduit 


The pictures on these pages illustrate just some of 





Title— 


next conduit purchase. G-E WHITE GALVANIZED 
is rigid steel conduit at its best — proved in countless 





Cc 








installations under the most exacting conditions. 
Addr 





Nome. 
the factors you should consider before making your | 


For an informative booklet containing complete 





product information and useful data tables, send the City 
coupon today. 


———— Nm em 
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A Statement of Policy from Jim Grindell, General Sales Manager 
Killark Electric Manufacturing Company 


We are proud. of the position Killark occupies as the leader in 
manufacturing aluminum conduit fittings and fixtures. That 
leadership results from pioneering the use of aluminum, steadily 
expanding our line and following a dedicated policy of service to 
the contractor and wholesaler. Killark can give you these ad- 
vantages. 


1. Long-term Experience. More than FORTY-FIVE years’ experi- 
ence in the manufacture of conduit fittings, together with almost 
twenty years as exclusive manufacturers of ALUMINUM fittings 
gives us the “know-how” that comes with time and experience. 
Killark is the pioneer in this field. 


2. Modern Design. We are continually improving design and 
expanding the line by adding new items. Aluminum fittings have 
definite advantages in that they are rust-free, more corrosion 
resistant, lighter and therefore easier to use. 


3. Complete Line. Not just a few special-purpose products, but a 
full line in a complete range of sizes. In fact, Killark offers the 
most complete line of all-aluminum fittings and fixtures in the 
country today, and they are competitively priced. 


4. Efficient Distribution. The United States and Canada are 
thoroughly and efficiently covered by 27 experienced Electrical 
Agents. More that half of these men have been with us 25 years 
or more. There are 20 strategically located warehouses from which 
prompt delivery is made, giving you faster service. 


ELECTRIC MANUFACTURING COMPANY 
Vandeventer and Easton Aves. - St. Louis, Missouri 








America’s Most Complete Line of Aluuinun Fittings & Fixtures 
OVER 4500 ITEMS... 
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DUST-TIGHT FIXTURES VAPOR-PROOF EXPLOSION-PROOF MOTOR-STARTER CIRCUIT BREAKER 
FIXTURES FIXTURES ENCLOSURES ENCLOSURES 


ss 


JUNCTION BOXES PLUGS & RECEPTACLES EXPLOSION-PROOF SWITCHES-PILOT LIGHTS 
FITTINGS 
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SERVICED BY 27 KILLARK REPRESENTATIVES... 
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Ernest T. Loyd, Inc., 69 Mills St., N. W. Wm. B. Terry Organization, 616 W. 26th St. F. M. Nicholas Co., 714 Harrison St. 
BALTIMORE 27 LOS ANGELES 33 SEATTLE 4 

Eastern Sales Co., 1561 Lister Rd. Kenneth Anderson Co., 123 South Myers St. Northwestern Agencies, Inc., 

BOSTON 27 MILW AUKEE 4130 First Ave., South 

Electrical Agencies, Inc., 49-51 “D" St. Martin-Gaertner Sales Inc., 1108 North Third 

rer MINNEAPOLIS 2 CANADIAN REPRESENTATIVES 
Eberhardt Electric Sales, 278 Johnson St. Harry P. Smith Co., 826-27 Andrus Bldg. EDMONTON, ALBERTA 


CHICAGO 12 NEW YORK CITY 33 A. H.R. Louden Agency, 7608—88th Ave. 
Jack L. Rowe & Son, 2039 W. Jackson W. J. Wickenheiser Co., 600 West 181st St. 


OMAHA MONTREAL, QUEBEC 
CINCINNATI 37 W. C. McConkle, 8115 Gold Ave Harry J. Issenman, 5235 Kensington Ave. 
Arthur L. Ehlers Co., 1031 Meta Drive PHILADELPHIA 3 ’ REGINA, SASKATCHEWAN 
CLEVELAND 14 . Harry G. Anschuetz Co., 113-115 N. 23rd St. MacKay-Morton, Ltd., 2226 Dewdney Ave. 
Lusty-Thomson Co., 2140 Hamilton Ave. PHOENIX TORONTO, ONTARIO 
DALLAS 2 Kenneth Anderson Co., c/o Mr. Melvin C. Long, Hodgson & Powell Co., Ltd., Box 123, 
Geo. E. Anderson Co., 1901 Griffin St. 422 S. 7th Ave. Postal Station K, 1909 Yonge St. 
DENVER 4 PITTSBURGH 9 VANCOUVER 9, BRITISH COLUMBIA 
Kenneth B. Schumann Co., 1073 Galapago St. Crescent Sales Co., Inc., 4830 McKnight Road Griffon Sales Limited, 551 West 8th Avenue 
DETROIT 14 RICHMOND WINNIPEG, MANITOBA 
Riecher Electric Sales Co., 8319 Mack Ave. W. E, Sullivan, Jr., 6211 A West Broad St. Rd. MacKay-Morton Limited, 183 James Ave., East 


.++AND DISTRIBUTED FROM 20 COAST-TO-COAST WAREHOUSES 


ATLANTA CHICAGO SEATTLE *. 
BOSTON ST. LOUIS PHOENIX eee ORR 
BUFFALO CLEVELAND CANADA ° 
PHILADELPHIA DALLAS VANCOUVER 

PITTSBURGH DENVER WINNIPEG 

DETROIT SAN FRANCISCO EDMONTON, ALBERTA 

CINCINNATI LOS ANGELES TORONTO 





MAKE INSTALLATION JOBS 
EASIER, MORE CONVENIENT... 


©) 2020° connectors 


ENCINEERED 


Only 


have all these cost-saving 
features! 


Only one screw to 
tighten... captive so it 
can't come out 


No lock-nut needed — 
grooves hold connector in 
Y," knock-out 


Smooth, firm grip on all 
cable sheaths 


Takes 2- or 3-wire non- 
sheathed metallic cable in 
sizes from 14-2 to 10-3 


Easily installs from out- 
side or inside box 


INSTALLATION IS SIMPLE AS ABC 
Snap into knock-out 
hold ‘connector in place a 


Ye Fe he 


Slide in wire and 


tight = cab! 
Pinch sides ghten screw — cable 


LOOK FOR THIS SIGN — 


T & B 2020's are steel snap-in type connectors for 
non-metallic sheathed cable. With an easy squeeze, 
the “2020” snaps into a %” knock-out and is held 
fast by grooves. Because this connector installs from 
either inside or outside the junction box, it is especi- 
ally good for work on old buildings where damage 
to walls and floors can be avoided by working from 
inside the box. 


ENCINEEREO 


T & B 2020 Connectors have full Underwriter’s 
Laboratories approval. They hold any non-metallic 
sheathed cable sizes 14-2 to 10-3; 2- or 3-wire 
cables, also portable cords, etc. — work especially 
well on currently popular small dimension plastic 
sheathed cables. Write for samples and descriptive 
literature. 


IT’S THE MARK OF AN AUTHORIZED TF & B DISTRIBUTOR 


The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It’s our way of assuring you the service and 
savings of a friendly loca! source. Call him for all your electrical needs. T-510 


THE THOMAS & BETTS CO. 


INCORPORATED 


34 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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Lighting Challenge 


In the months since it was announced, the Blackwell Report on 
light and vision research sponsored by IES, appears more clearly 
as of the utmost importance to practical lighting application today 
and for the future. It may well stand as the greatest contribution 
to the art and science of illumination of this decade. 


New footcandle recommendations by IES technical committees 
last year, based upon the research report, were discussed at prac- 
tically every national and regional meeting of lighting engineers. 
The full import, however, was not immediately recognized. It took 
a while for the economic implications of the new lighting level 
recommendations, two or three times past practice, to sink in. 


To put the problem in perspective—during World War II and after, 
the transition from incandescent to fluorescent lighting was going on. 
A two and one half times gain in lighting levels could be achieved 
on conventional electrical systems. More recently the 277/480-volt 
system has come into prominence, a substantial capacity gain with 
only a moderate increase in system cost. These “bonus” events, 
however, are non-recurring. There are no new light sources of 
spectacularly higher efficiency in immediate prospect, and 300 volts 
to ground is about as high as engineers are willing to design elec- 
trical systems today for general application. 


Enhancement of lighting to the new recommended levels, con- 
sequently, involves the complete redesign of electrical systems 
often doubling the watts-per-square-foot supply. This has a further 
effect on air conditioning loads also requiring an increase in elec- 
trical system capacity. Efforts to apply the new recommendations 


have run repeatedly into the stern problem of cost in the commercial 
arena, 


Knowledge is not reversible. The Blackwell research is on the 
record. It cannot be dismissed. The resulting lighting recommenda- 
tions are practicable and feasible, but, by past standards, costly. 
It is not going to be easy to persuade owners and architects to 
quickly accept substantially higher costs for electrical work. 
Ultimately, however, the proceeds of the laboratory must be brought 
to the public in practical lighting installations. 


The challenge is plain. The electrical industry has acquired a body 
of recommended lighting values based, for the first time, upon 
unassailable scientific findings. To achieve the new levels will take 
elaborate new power distribution systems as well as new lamps 
and fixtures. Their application will be costly. The educational and 
selling job involved will not be easy. But, as an industry, we cannot 
escape progress. The public should have the full benefit of our most 
advanced lighting technology. 








Only Sylvania guarantees premium performance 
in its standard fluorescent lamps 
at standard prices—witr an exclusive Light Insurance Policy! 


Sylvania Fluorescent lamps are made to 
one standard of quality only —the highest. 
And you get it at standard prices. 
Conduct your own light meter test. Take 
for instance, Sylvania’s 40-watt Cool White 
Rapid Start Lamps and any similar com- 
petitive lamp claiming extra lumens. Oper- 


ate them for a few weeks. Keep a record of 


their performance. 

You'll prove to yourself Sylvania stand- 
ard fluorescents deliver more light, cost 
less. And if you care to measure lumens 
output during lamp life, you’ll find Sylvania 
lamps burn brighter and longer. 


That’s why Sylvania backs up its statements 
with an exclusive money-back guarantee! 
Sylvania Fluorescents must give you more 
light at lower cost than any other brand 
or cost you nothing! 

Interested in learning more? Ask your 
Sylvania representative or supplier to see a 
copy of this revolutionary Sylvania Light 
Insurance Policy. Or write: 


SYLVANIA LIGHTING PRopDucTs 
Dept. 9L-8310, 60 Boston Street 
Salem, Mass. 

In Canada: Sylvania Electric (Canada) Ltd. 
P.O. Box 1190, Station ‘“‘O”’’, Montreal 9 


¥ SYLVANIA® 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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Impact of New 


ELECTRICAL 
CONSTRUCTION 
AND MAINTENANCE 


HIGHER 
LIGHTING 
LEVELS 


on Related Design 


The new Recommended Illumination Levels recently adopted by the Illumi- 


nating Engineering Society create many new problems in lighting and relat- 


ed design practice. Industry specialists discuss these problems and tell how 


they can be met in this timely report. 


HE lighting industry is currently experiencing 
some growing pains. It all began last year when 


the Illuminating Engineering Society adopted a 


new set of recommended lighting levels for a broad 
range of seeing tasks. These new lighting levels were, 
on the average, about double the levels previously 
listed as the Society’s official recommendations. 

Industry reaction to the Society’s announcement 
of the new lighting levels, hardly noticeable at first, 
gradually began to show up. Then, as the details of 
the results of the Blackwell studies (light and vision 
research on which the new levels were based) became 
known, the full impact of the new recommendations 
suddenly became apparent. It was evident that the 
industry was headed for a new surge of progress. 
Was the industry ready for this progress? Many 
industry people doubted that it was. 

Prospects of this surge of lighting progress led 
to considerable industry self-analysis. The new light- 
ing levels related to quantity of light only. What 
about quality, or visual comfort? Could the industry 
provide the new lighting levels and maintain visual 
comfort? And what about cost? Higher lighting 


levels would definitely mean higher lighting costs. 
Would lighting customers accept higher lighting lev- 
els and the inherent higher costs? Further, these 
new levels meant still more heat to be handled by air 
conditioning systems, larger capacity wiring systems, 
a further aggravation of the problem of heat in bal- 
lasts, a pressing need for more efficient light sources, 
and a host of other problems. 

Answers to these and other related lighting design 
problems are discussed in detail in eight separate 
articles, presented as a package on the following 
pages. These articles have been prepared by well 
known and nationally recognized authorities in the 
lighting and electrical design field, specifically for 
this editorial project. Most of these authors are 
also officers, past or present, of the IES. 

While the new lighting levels may be considered 
ahead of general lighting practice, they are only level 
with, and in some cases behind, current advanced 
practice. The lighting industry does have the tech- 
nical know-how, and the lighting tools, to meet the 
challenge of continuing lighting progress in a dy- 
namic and growing national economy. 
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CONTROL CUBICLE and normal young observers were used by 
Dr. H. R. Blackwell to measure relationships of size, contrast, 





TE 5 


LARGE WHEEL was used, which rotates through a test area 
to simulate a field operation where the eye must scan the de 


time and accuracy of seeing a luminous disc—all varying 
the cubicle. This re 
uut at the University of Michigan. 


with various level f brightness in 


search work was carried 


Laboratory Eye Sets 
New Lighting 
Design Practice 


tail to be seen, such as reading or working on conveyor belt 
tasks, to translate static laboratory conditions to usual dy 
namic eye-movement conditions in performing work task 


Lighting is on the threshold of an exciting future, now being 
sparked through continuing research in light and vision. 


By i a Crouch, Technical Director, Illuminating Engineering Society, New York, N. Y 


OW can one design the lighting 
for ideal seeing? From the en- 
thusiastic claims of articles and 
catalogs the layman might well 
gather the feeling that he has but 
to speak the word, pay the bill, and 
“Utopia” is his! We have come a 
long way toward good and lovely 
lighting because of greater knowl- 
edge and experience. But do we 
really know how good the lighting 
should be for best seeing? Too 
often the users dispute the lighting 
recommendations of the contractor 
or the lighting engineer. Too often 
the designer does not have the cour- 
age of his convictions to stand up 
to his own ideals of best lighting. 
Many people say, “What do the 
Doctors recommend?” assuming 
that the medical doctors know what 
the eyes need physiologically. I be- 
lieve everyone thinks enough of 
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their eyes as the key to their activ- 
ity during every waking moment 
that they would gladly satisfy the 
needs to assure best seeing, what- 
ever those needs may be. 


Need for Research 


In view of these deep-seated de- 
sires the Illuminating Engineering 
Society set up through a Trust 
Agreement an independent research 
organization, called the Illuminat- 
ing Engineering Research Insti- 
tute, which should find out through 
research at Colleges and Universi- 
ties the answers that the field has 
so long needed. This Institute, com- 
posed heavily of vision researchers, 
has thought through the problems 
and initiated a program of research 
in light and vision which is pro- 
ceeding vigorously cn a broad front 


involving the quantity of illumina- 
tion, the quality of lighting, and 
the environmental conditions for 
best seeing. 


The Concept of Research 


Out of this whole development 
has come a very practical concept: 
“How do we design an enclosure 
an envelope about the human or- 
ganism in space—for maximum effi- 
ciency of operation, and livability 
in ‘feeling’?” Applying this to 
lighting, how do we design a lumi- 
nous environment for: (1) opti- 
mum seeing, and (2) interesting 
stimulating atmosphere for maxi- 
mum motivation and morale of the 
worker? It will take years for re- 
search to learn all the answers to 
these two objectives, but we have 
made a good start. 
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Research Starts at Focal Point 


A good design starts with a focal 
point. The focal point is the work 
to be seen. All the rest of the de- 
sign (the elimination of glare and 
the proper brightness balance of 
surrounding areas) must supple- 
ment the carrying out of that work 
at the focal point. The age-old ques- 
tion bobs up: “How much light is 
the work?” Dr. 
H. R. Blackwell has completed an 
8-year research at the University 
of Michigan on visual performance, 
and out of this has developed a 
basic method by which we can 
determine the light necessary to see 
any field task in the work a day 
world. This method is based strictly 
upon visibility, and does not em- 
brace the optimum rate of seeing, 
or evaluate maximum ease or mini- 
mum effort. These latter items come 
later in the research program, when 
suitable criteria can be developed 
with enough sensitivity and re- 
liability to give repeatable and ir- 
refutable results. We have good in- 
dications in these directions, and 
we will not be satisfied until we 


see 


necessary to 


achieve the complete knowledge of 
the relationships of all factors that 
contribute to maximum speed, effi- 
ciency, and ease of seeing. For now, 
we will settle for plain visibility of 


the tasks. Dr. Blackwell used young 
adult with normal, or 
normally-corrected, vision. They 
recorded the visibility of a standard 
test object, a luminous disc of vary- 
ing and contrast as seen 
against a background of varying 
brightness—all carried out in a 
large uniformly bright control 
cubicle. The measurements covered 
sizes from an extremely tiny spot 
of 1 minute, to 64 minutes, cor- 
responding to large detail. The time 
interval of viewing varied from 
1/1000-second to 1 second, and the 
brightness of the background 
changed from .001 to 800 footlam- 
berts. 

Once having determined how the 
eye sees a standard test object, it 
was necessary to relate the labora- 
tory data to field conditions of 
“moving” eyes and differing detail 
of various work tasks. The “mov- 
ing” eye factor was determined by 
observing detail in a large moving 
wheel passing at differing speeds in 
front of the observer. The relation 
of various work tasks to the stand- 
ard luminous disc was determined 
by varying the contrast of the 
luminous disc until it was equally 
visible through an optical instru- 


observers 


size 
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is 


THIS DEVICE is a Visual Task Evaluator which Dr. Blackwell used to reduce 
contrast of an unknown field task to threshold vision and equate it to a 


known task, a 4-minute circular disc. 


ment (contrast threshold meter) 
to the given work task. Once the 
equivalency was established, the 
laboratory data with the “moving 
eye” factor included could be used 
to determine the illumination neces- 
sary to see the task at a given rate 
of performance. This rate of per- 
formance based upon a com- 
plete degree of accuracy, and an 
eye-pause of 4-second, found to be 
the average pause of the eye in 
reading and scanning. 


was 


Typical Tasks in Commerce and 
Industry Measured 


many footcandles do we 
need for various locations in com- 
merce and industry (assuming no 
glare and proper brightness balance 
of surroundings)? The Illuminat- 
ing Engineering Society, through 
its committees, had to determine 
these from Dr. Blackwell’s Method, 
and his measurements of typical 
tasks. The application committees 
of the Society, such as Office, 
School, Store and Industrial, sent 
in over 56 tasks representative of 
their fields. These were measured 
by Dr. Blackwell’s Visual Task 
Evaluator. Some of these tasks are 
described below. 

The Joint Task Committee on 
School Lighting, consisting of rep- 
resentatives of the American Insti- 
tute of Architects, the National 
Council for Schoolhouse Construc- 
tion, and the Illuminating Engi- 
neering Society, decided several 
years ago that pencil writing with 
No. 2 pencil on matte white paper 
would be considered the commonly- 
found more difficult task in the 
classroom. Accordingly, Chairman 
John Chorlton, of the Toronto 
Board of Education, obtained 31 
samples of handwriting from 6th 
Graders and sent them to Dr. Black- 


How 


well. Of the 31 samples, 12 (or 
40%) were grouped together to- 
ward the lower range of visibility, 
because of poorer contrast. The 
average indicated the need for 63 
footcandles. 

The office secretary often uses a 
No. 3 pencil for long dictation 
periods to avoid frequent sharpen- 
ing of a supply of softer ones. The 
sample measured required 76 foot- 
candles. 

The original copy of typed letter 
usually is sharp and bold, but the 
fourth carbon copy was found to 
require 133 footcandles. 

The garment industry is con- 
cerned with the economy of its pre- 
cision cutting. With many dark 
patterns it is-easy to.see the chalk- 
marks. The tricky ones are those 
lighter patterns which blend with 
the chalkmarks. For instance, for 
a brown tweed with an orange 
chalkmark, it takes 266 footcandles 
to see the markings. 

In textile mill tasks, it was found 
that a broken black thread on a 
spinner-bobbin required 2900 foot- 
candles. The broken end is scuffed 
loose by the operator, and then is 
seen by slight shadow and high- 
light effect against the rest of the 
thread on the bobbin. 

Lumber defects as seen by the 
grader vary greatly in the amount 
of light required. The light required 
to detect the defects in a sample 
of redwood lumber varied from 71 
to 381 footcandles. 

Proofed type requires a bright 
source reflected in its surface to be 
seen. Measurements indicated the 
need for more than 3000 footlam- 
berts in a broad area highlight. On 
the same principle, vernier calipers 
need 630 footlamberts. 

Spots and stains sometimes are 
hard to see. A brown stain on gray 
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ee U 
STENOGRAPHIC writing with No. 3 pen- BROKEN black wool thread, another of 
cil, one of 56 field visual tasks studied, the 56 field visual tasks studied, is seen 
requires 76 footcandles of illumination by slight highlight and shadow on spinner 
bobbin, and requires 2900 footcandles 


LIGHTING LEVEL RECOMMENDATIONS 
For Some Typical Visual Tasks 


Footcandle Values 
Visual Tasks New Old 


Office 
Stenography, filing 100 30 
Bookkeeping 150 50 
Reading handwriting in ink or medium pencil 
on good quality paper.... 70 
Reading high-contrast or well-printed ma- 
terials. Pea 30 


Drafting 
Detailed work, designing. 
Rough layouts. . 


Schools 
Penciled handwork... wes 
Reproduced material (spirit reproductions) 
Good 
Poor. ake es 
Reading high-contrast or well-printed ma- 
terials 


Cloth Products * 
Inspection. . 
Cutting . 
Sewing 
Pressing . 


Machine Shops 
Rough bench or machine work. . 
Medium bench or machine work........ 
Fine bench or machine work, fine polishing 
Extra fine bench or machine work, grinding 


*An area in which contrasts are particularly poor 


SPOT on gray cloth was also submitted 
for testing, and required 1100 foot 
candles for seeing under specified test 
condition 


cloth required 1100 footcandles, 
brown spot on a red necktie re- 
quired 2400 footcandles. 


Interpretation Into Footcandle 
Recommendations 


The Society’s committees took 
these measurements, and analyzed 
them into categories of difficulty, 
and compared them with the many 
other tasks found in offices, schools, 
stores, institutions, residences, and 
the many types of industrial plants 
As a result, a comprehensive list of 
new recommended values has ap 
peared in the new 3rd Edition of 
the JES Lighting Handbook. Some 
typical examples are shown in the 
table “Lighting Level Recommenda- 
tions,” which compares the new 
recommended values with the previ- 
ously recommended values. 


Do Recommendations Prove Out 
in Practice 


After all the laboratory measure- 
ments—after all the interpretation 
and application to the field—do they 
actually prove out in every day 
practice? Let me quote three ex- 
amples: 

1). Douglas Aircraft installed 
400 footcandles for assembly of 
electronic components. The value of 
these components varied between 
$100 and $10,000 each. The rejects 
dropped from 28 to 3 with an aver- 
age saving of $2500 per day. Mi- 
graine headaches dropped from 4 
to 0 and absenteeism was reduced 
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to zero. Resulting employee morale 
was very high. 

2). The Metwood Company in- 
stalled 200 footcandles in an as- 
sembly shop dealing with very small 
metal parts. An independent audi- 
tor determined the results over a 
three-year period. There was a 16% 
increase in output, 28% decrease in 
rejects, 58% decrease in lost time 
due to accidents. The cost of instal- 
lation was paid off by the savings 
in eight months’ time. 

3). The Erickson Tool Co., by 
going to 200 footcandles for the 
general area and 300 footcandles 
for the difficult seeing area, in- 
creased the output 10% and paid 
off the installation in three months. 
Additional benefits resulted in 20% 
and 50% 
crease in minor accidents. 


decrease in rejects de- 


Research Points the Way to 
More Than Footcandles 


Sometimes lighting engineers are 
called “‘Footcandle 
those who 


Engineers” by 
question their recom- 
mendations. Woe be to us if we 
prove to be only such, especially 
with these new higher levels of il- 
lumination! Now, as never in the 
past, we must engineer the whole 
luminous interior into a smooth, 
integrated effect of a pleasing well- 
lighted interior. There must be no 
high brightnesses toward the eye. 
There must be no overly light or 
dark areas; there must be a blend- 


ing in the whole field of view. There 
must be a pleasing use of color, 
with accents, and change of pace. 
There must be an avoidance of 
monotony in lines and patterns. It 
would not be amiss to team up with 
architects, colorists and interior de- 
signers to provide that interesting, 
stimulating, inviting atmosphere, 
along with illumination, for efficient 
seeing. In this way the user never 
ceases to enjoy the thrill of his new 
installation with nary a murmur of 
discordant elements. 

In the meantime, research relent- 
lessly moves on to find the answers 
for insuring the right effects 
(which are now determined by 
rules-of-thumb). Cornell Univer- 
sity is right now determining how 
bright large window areas can be, 
or how bright luminous areas of 
electric lighting can be. The Uni- 
versity of Rochester is finding out 
how much change or variation one 
can have when looking from one 
part of the room to another. The 
University of Texas is determining 
suitable color combinations for 
pleasing and stimulating interiors. 
The University of California and 
the Toronto Board of Education are 
determining the losses of contrast 
due to reflections of overhead light- 
ing equipment in pencil-work and 
printed material. (Already appreci- 
able losses have been measured and 
we will need to take steps to guard 
against these which are 


losses 


Environment 


and Higher Lighting Levels 


equivalent to throwing away a large 
part of the light being delivered 
from direct-indirect equipment.) 

And last, but not least, Dr. Black- 
well is going on to find the light 
necessary for faster vision, and for 
younger and older eyes. Dr. Weston 
of England has found preliminarily 
that there is a loss of 7% per year, 
as we leave the early 20-year-old 
state. If this continued we would 
all go blind at a comparatively early 
age. Fortunately the curve bends 
horizontal toward the latter 40’s 
and 50’s. The older, more skilled 
worker needs far more light! We 
need to know “how much” soon, for 
the sake of efficient operation of the 
older workers in commerce and in- 
dustry. And the educators already 
are asking us how much we need 
for the child’s undeveloped eye. 

Then, too, Dr. Blackwell needs to 
measure many more tasks in com- 
merce and industry, in order to spe- 
cifically answer the needs of special 
applications in the increasing com- 
plexity of industry, and reaching 
even into offices and commercial 
establishments in keeping with the 
new ways of doing things. 

Dr. Blackwell and his associates 
are already engaged in measure- 
ments for establishing a new basis 
for street and highway lighting. 

Thus, through continuing re- 
search, in all phases of light and 
vision, we stand on the threshold 
of an exciting future in lighting. 


Visual Comfort, indoors or out, depends in part on the brightness, colors and textures 


of the surround. As lighting levels increase, need for proper brightness ratios and 


reflectance values also increases, to provide a visually comfortable environment. 


By George J. Taylor®*, Post President (1958-59), Illuminating Engineering Society 


GREAT deal has been written 
and spoken concerning the new 
higher lighting levels. All of 


r 


this discussion appears to lead to 
one general specification: caution. 


Extreme must be taken in 
planning our lighting systems in ac- 


care 


* Vice President, Director of Research and De- 
velopment, Day-Brite Lighting, Inc., New York, 
a 
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cordance with the standards of to- 
day. Actually this is nothing new. 
In each of the surges toward higher 
levels in the past, new problems 
have arisen to challenge those speci- 
fying, installing and maintaining 
these systems. 

One of the considerations con- 
stantly requiring attention has been 
environment—that which is about 
us. Today more than ever before 


there is a need for greater empha- 
sis on the overall significance of 
environment in the considerations 
for designing a lighting system. 
With the direction being taken to- 
ward higher footcandle levels, the 
lighting designer and interior de- 
signer can no longer travel separate 
paths toward the design of the com- 
pleted space. The two must inte- 
grate their thoughts toward a com- 
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FOR UNIFORM ILLUMINATION .. . 





! | 



































[ inll 









































iL = 








Increase units ot wall... 


Install perimeter lighting... 
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Use nonuniform spacing... 


LUMINAIRES can be arranged 


so that they 


Increase lamps oat wall. 


provide uniform lighting, improve 


brightness ratios, create a comfortable visual environment. 


mon goal of providing the best 
possible visual environment. Just 
as heating and air conditioning pro- 
vide thermal comfort, and acousti- 
cal treatment provides sonic com- 
fort, lighting and space decoration 
must provide visual comfort. 
Neither light nor decoration alone 
can do it. Visual comfort must be 
the result of joint effort. 

Except for the extremes of 


weather there would be no reason 


for not having workers 
their duties out-of-doors. Since 
there are 1,000 footcandles avail- 
able in the shade of a tree, with all 
of the proper brightness conditions, 
the worker would be receiving il- 
lumination far in excess of most of 
the current lighting recommenda- 
tions. However, because of the 
fickle nature of the weather, work- 
ers and machines cannot be exposed 
to the vast temperature differences 


perform 


and the extremes of heat, cold, 
snow, sleet and rain. They must 
therefore be protected by the 
framework of a building. Thus to 
achieve thermal comfort, visual 
comfort had to be sacrificed. 

In earlier days there was little 
visual comfort in evidence. Many 
installations had high brightness 
sources mounted in gloomy sur- 
rounds—dark ceilings, floors and 
walls. Of late there has been some 
improvement, as evidenced by the 
acceptance of lighter colors. 

As we enter the new phase of 
higher lighting levels resulting 
from the researches of the Illumi- 
nating Engineering Research In- 
stitute, attention to environment 
becomes increasingly important. 
This is not to say that installations 
of all kinds must be monotonous in 
approach. In certain areas such as 
stores and lobbies there may be a 
requirement for glitter and high 
brightness. Environment is varied 
to meet the needs for space utiliza- 
tion. The lounge and cafeteria 
should be treated in a completely 
different manner than the work 
areas of an office or factory. People 
need change to relieve the boredom 
in what may be repetitious jobs. 
Psychologically they receive a “lift” 
when exposed to a change in atmos- 
phere during breaks in their work 
day. 

The need then is to vary the en- 
vironment to fit each individual 
work task. By careful evaluation of 
the factors involved it is possible to 
provide proper environment for the 
higher lighting levels. 


MURALS, depicting outdoor scenes, and planters, to serve as room or area dividers, help to create a comfortable visual en- 
vironment and psychologically pleasant place to work; increases efficiency, boosts morale, pays dividends—even in industry. 
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VISUAL ENVIRONMENT of oa typical conference room can be improved simply by 
addition of wall lighting, using standard luminaire on ceiling near wall as shown. 


Photo upper left shows usual 
brightness 
tom phot 


ratios 


the resulting uniformity 


In discussing the new IES foot- 
candle levels and environment, we 
must not lose sight of the necessity 
for quality and high comfort in 
most of the applications involved. 
Whatever decorative taste is 
deemed esthetically correct and re- 
gardless of the lighting system 
chosen, both must ultimately yield 
an environment which will meet 
with IES recommendations for 
room reflectances and brightness 
ratios as well as the footcandle 
level. 

Judicious use of lighting equip- 
ment is one of the means at our 
command for creating pleasant, 
“want to work in” environments. 
The lighting fixtures used in an in- 
stallation should all be functional— 
they should all serve a purpose. 
This means that each lighting fix- 
ture used must play some part in 
creating the overall lighting system. 
Illumination must be provided 


ELECTRICAL 


lighting treatment, 
Photo upper right shows effect of wall washer lighting only. 
shows final lighting result when both lighting elements are used. Note 
yf brightness, which greatly improves the visual comfort. 


with resulting dark walls, poor 
Bot- 


where it is required to provide light 
for seeing and light for comfort. 
In designing a lighting installa- 
tion in a relatively large office or 
industrial area it is a simple matter 
to put on paper the required num- 
ber of fixtures indicated by the cal- 
culations. This results in achieving 
a lighting installation with an aver- 
age footcandle level which is high 
in the interior and low around the 
perimeter. Since the perimeter area 
is as important as the interior, in- 
creases can be made in the level in 
these areas. Walls parallel to fix- 
ture rows can benefit by moving 
rows closer to the wall and opening 
up spacings in the core. There are 
several ways of treating walls per- 
pendicular to rows; including the 
doubling of the number of fixture 
rows immediately adjacent to the 
wall, increasing the number of 
lamps in the last fixture in each 
row, or running an extra row of 
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fixtures parallel to all walls. All of 
these systems to bring the maxi- 
mum footcandle level, and the 
minimum, close to the average level, 
result in owner benefits which allow 
him to use every square foot of 
available floor space for productive 
purposes. 

In the conference room this con- 
cept is carried to the extreme by 
using fixtures as a valance to light 
the walls. These side fixtures con- 
tribute to the overall illumination 
on the table, increasing the lighting 
level from 58 to 83 footcandles. 
However, their main purpose is to 
provide an increase in the side wall 
illumination and, therefore, bright- 
ness to make the environment pleas- 
ing and to bring the installation 
within the recommended brightness 
ratios. Thus a ratio of 25-to-1 for 
table-top-to-side-wall without wall 
lighting, is changed to a very satis- 
factory ratio of approximately 1-to- 
1, with wall lighting. And the de- 
cisions made in the room are made 
under conditions which lend them- 
selves to serious, prolonged concen- 
tration without the strain and 
fatigue which improper lighting 
balance would have created. 

Too often in our concern for pro- 
viding footcandles with linear 
sources we lose sight of the repe- 
titious appearance which straight 
runs of fixtures create. How much 
more interesting a varied fixture 
appearance or design pattern would 
be in a store, office or factory! 

Many have been critical of trans- 
lighted ceilings because of the lack 
of appeal of the plain diffuse ceiling 
material. By providing acoustical 
baffles, two purposes can be served: 
sonic comfort, and relief from 
monotony. If baffles are not practi- 
cal then possibly strips of acoustical 
material can be used for the pur- 
pose of breaking up the lack of pat- 
tern. y 

Today the interior designer can 
even create in color the decor of the 
dropped ceiling. A new world or 
design creation has been opened by 
the introduction of colored plastic 
panels, lined color panels, and 
small-cell plastic egg-crate louvers, 
also in color. An entire new light- 
ing vista is possible since the in- 
terior designer need no longer be 
obliged to deal only with a white 
ceiling. 

Advances in ballasting and con- 
trols have added another dimen- 
sion to our technology. Dimming 
equipment now allows each individ- 
ual in a private office to establish 
his own mood lighting. Experience 
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LIGHTING LAYOUT for private office, with non-symmetrical 
luminaire pattern, provides functional lighting, with 200 foot- 
Luminaires are multiple 
lighting 
12-in.-wide troffer near left wall above, 
and the four luminaires along upper wall 


candles on desk, and visual comfort 
switch controlled, for variable 
switches control the 
trol the 


remaining six luminaires over 


Two switches con- 
the desk area 





effects. Separate green tint 


recommended 


NORMAL VIEW from desk includes pale blue painted wall 
(center), flanked on left by medium green painted wall, and 
on right by off-white papered wall 
ties wall 
Function of 12-in.-wide recessed troffer, 
create comfortable wall brightness 
practice 


Gray carpet with pale 
together for pleasant effect 
and table lamp, is t« 
in conformance with IES 


finishes 


VISITOR’S VIEW of office is also visually comfortable when all lights are on (photo, left). Elimination of lighting from 24-in 
recessed troffer above left wall does not affect lighting level on desk, but results in undesirable brightness ratios 


has shown that individual adjust- 
ment invariably leads to a choice of 
higher lighting levels when per- 
forming difficult seeing tasks. The 
use of dimmers in larger areas also 
permits change—the biggest factor 
in erasing boredom. 

Whatever system used, the gov- 
erning concept used in providing 
footcandles must continue to be the 
functional use of equipment to pro- 
vide light where needed, whether 
to provide footcandles on working 
surfaces, or proper brightness con- 
ditions on other surfaces. 

This concept of functional appli- 
cation of lighting equipment is most 
evident in the executive office 
shown. Here the lighting equip- 
ment is established in a definite pat- 
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tern to provide maximum illumi- 
nation on the work plane. The 
one-foot-wide troffer does not con- 
tribute one footcandle to the desk 
top, but does supply the necessary 
brightness to the end wall to create 
a proper visual environment for the 
person occupying the office. 

A small sofa and table, complete 
with lamp, help to separate this 
office from the stereotyped business 
office. The room furnishings are 
extremely important to bring about 
a homelike atmosphere. Coupled 
with the furniture are the general 
room decorations. Each wall is 
treated with a different effect. The 
window wall is carefully covered 
with drapes. One side wall is 
papered and other two walls 


painted. Each painted wall is of a 
different color. The floor is covered 
with a carpet which serves to tie all 
the decorative elements together. 
Pictures on the wall make the entire 
room look complete. The busy ex- 
ecutive retains a fresh approach to 
the business at hand, stimulated by 
the restful environment in which 
he must perform his work. 

While the above speaks in refer- 
ence to a private office, similar 
treatment can be expanded and ap- 
plied to other larger areas. Schools 
have been the quickest to adopt the 
philosophy of making rooms more 
pleasant to be in. Through the use 
of “happy” colors younger children 
associate school with days of play 
and happiness. This same feeling 
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can be translated into the thoughts 
of the worker who finds his office a 
nice place to be in. Proper environ- 
ment stimulates good work habits, 
and combined with proper lighting, 
improves efficiency and _ reduces 
errors. 

Interest in decoration need not 
stop in any size area. Even the use 
of different colors on columns in a 
large serves this purpose. 
Originality leaves no limit to the 
number of decorative ideas possible. 
By providing an outdoor mural and 
planters, the owner of one company 
has been able to provide restful 
surroundings. As his workers pause 
to collect their thoughts or rest 
their eyes, they see not blank walls 
but a touch of the out-of-doors. 

There is no reason why this same 
treatment cannot be extended into 
the factory itself by the use of 
planters to separate work areas. As 
long as there is no need for solid 
partitions because of a need for iso- 
lation, why not allow green foliage 
to perform this function? 

It has often been proven that 
people are affected greatly by their 
mental attitude toward work and 
the place in which they work. By 


area 


creating an environment which is 
visually pleasant, morale is boosted. 
The simple added touch of a decora- 
tive mural, pictures on the wall, or 
garden atmosphere may be just the 
spark needed to provide this desire 
for doing better. 

“I just don’t like to work under 
fluorescent lights” is an oft-heard 
remark, especially among women 
workers. The complaint is usually 
not against the quantity, or even 
necessarily against the quality. The 
most usual complaints deal with the 
color of the fluorescent source pro- 
viding the illumination. 

Cool white lamps provide a crisp 
cool atmosphere, but unfortunately 
do not make women workers look 
their best. Where a great many 
women are employed it would be 
well to use a warmer lamp such as 
white. In very critical areas, such 
as private offices, areas without 
windows, or selling areas, the use of 
deluxe color lamps would be worth 
the additional cost brought about 
by lower light output. 

Combining the possible lamp 
colors with the possible paint colors 
can allow the decorator a wide 
range of design imagination. Bear- 


Impact of New Lighting Levels on 


Electrical 
System Design 


Higher lighting levels create many problems in electrical 


system design, which preclude generalized conclusions. 


In most cases these problems are compounded, espe- 


cially when air conditioning and power loads are in- 


volved. Recommended procedure is to make a detailed 


study for each specific project; however, a less cumber- 


some approach is presented herein. 


By Mark Eitingon, P.E., Consulting Electrical Engineer, 
Eitingon & Schlossberg Associates, New York, N. Y. 


ing in mind the recommended room 
reflectances of the IES Recom- 
mended Practices, there are still an 
abundance of variations from which 
to choose to present a pleasing 
effect. 

Very few of the above concepts 
are new, or startling, but they do 
emphasize that despite the rigid re- 
quirement of adhering to proper 
brightness ratios and room reflect- 
ances, there is still an open market 
on ideas for overall environment. 
While there are basic rules that 
must be followed to insure visual 
comfort, the flexibility within these 
basic rules allows for extreme orig- 
inality. All of this leads to the 
basic end result of providing a 
lighting system in which people will 
be comfortable and happy. 

The overall environmental effect 
is something that appears pleasant 
to people in the room, and without 
them knowing what it is lets them 
enjoy the overall esthetic effect. It 
simply makes you feel good and 
want to come back to the place, or 
enjoy being in it. This has a direct 
psychological effect on people and 
also upon their human performance 
as workers. 


lishment of new and _ higher 

lighting levels, under the spon- 
sorship of the IES, represents the 
rare instance in the history of elec- 
tric lighting, that such recommend- 
ations have been made without a 
simultaneous unveiling of a newly 
developed light source, providing a 
greater lumen-per-watt efficiency. 
The new light sources, that are 
showing up at this time, are provid- 
ing more lumens per cubic inch of 
lamp. However, barring the pres- 
ent application of higher electric 
supply frequencies to fluorescent 
lighting installations, which is only 
providing a 2% improvement in 
overall electric to light energy con- 


Ts occasion of the recent estab- 
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CHART I—Relation of 
Energy Dissipation 


os Fluorescent Light Sources: 


Illumination Levels to 


Electrical 
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version, there is no new technique 
of producing light from electricity 
being made available, at the present 
time. Therefore, nothing new is 
available which would tend to offset 
the direct relationship between 
high percentile increases in light- 
ing level to high percentile in- 
creases in electrical utilization. 
All this boils down to the fact 
that the impact of the new and 
higher lighting levels on electrical 
distribution systems is, simply and 
obviously, to make them larger and 
more expensive than ever before. 
In turn, this means that in the proc- 
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100 
in Footcandies** 


oss of 2-lamp ballasts, where applicable 


All values based on average lumen output during lamp life. 


ess of accepting the new lighting 
levels, everyone concerned will not 
only be examining some cold hard 
facts about the capital and operat- 
ing costs of lighting equipment (as 
well as the returns that can be an- 
ticipated from investments in 
lighting), but will also be casting 
a careful eye at the initial costs 
which will evolve in electrical dis- 
tribution systems due to the new 
lighting levels. 

In the hope that a little light will 
be provided to assist in this latter 
“seeing task,” a few facts and fig- 
ures are presented here which carry 


the consideration of the higher 
lighting levels from service to out- 
let box, but no further. 

The effect of the new lighting 
levels on electrical distribution sys- 
tems is a very generalized topic, 
whereas the design and economic 
factors involved in such electrical 
distribution systems have accurate 
significance only when considered 
in relation to specific cases. The 
proper way to approach the over- 
all problem, therefore, would be to 
study as many specific “before and 
after” cases involving the new 
lighting levels as would be neces- 
sary to permit the deduction of 
satisfactory generalizations. This 
procedure is, of course, impractical 
and would probably rule out the de- 
velopment of timely results even if 
undertaken by a large study group. 
To become practical, therefore, 
facts and figures are presented in 
two basic steps. Firstly, figures are 
given which will permit the devel- 
opment of some very rough ideas 
about the distribution system dol- 
lars which are attached to lighting 
levels; and secondly, a few facts 
are given which will point up, in a 
general way, the complications 
which can be expected, when con- 
sidering specific cases, and which 
will be the major causes for aug- 
menting any estimates 
from a naive approach. 

Chart I indicates the conversion 
of lighting intensity units (foot- 
candles) into the electrical power 
units of “watts per square foot,” 
which of course are the significant 
units from the electrical distribu- 
tion standpoint. The data in the 
chart is suitable both for base, as 
well as for incremental, considera- 
tions. 

If it were true that electrical dis- 
tribution system design is based on 
the theory that individual incre- 
ments of load are handled by in- 
dividual isolated systems, it would 
be possible to augment Chart I 
with some figures, such as those 
shown in Chart II. 

These figures in Chart II consti- 
tute the results of an academic 
study of various “service to out- 
let box” distribution systems, which 
were taken to be completely iso- 
lated, serving no other purpose 
than to provide a “wattage level” 
to lighting type outlets, distributed 
over a large square area from a 
service installation located at one 
corner. On the assumed basis, then, 
Chart I combined with the figures 
in Chart II provides a rough and 
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CHART Ii—Initial 


Description of System 


Service and distribution up to 
lighting outlets at 120/208 
volts, 3—phase, 4-wire 


stribution from 
up to lighting out- 
120/208 volts, 3—phase, 


Primary service. D 
service point 
lets at 
4—wire 


jistribution up 
at 277/480 


4 
4-wire 


ready way to cook up a price tag 
for the distribution system backing 
up a specific lighting level. Unfor- 
tunately, the assumed simplifying 
theory about load increments is 
false, and when considering the 
added load due to a higher lighting 
level, there are some factors which 
have a “cost impact” on the design 
of an overall distribution system 
which may completely overshadow 
the cost per watt per square foot 
figures developed on the “individ- 
ual isolated system” basis, and 
which cannot possibly be over- 
looked. 

These factors can be listed as fol- 
lows: 

(a) Providing greater ca- 
pacity usually implies working with 
a supply system which has a higher 
short circuit capability. This in 
turn means that over-current de- 
vices must have higher interrupt- 
ing capacities, and busways and 
switchboards require stronger brac- 
ing of their current carrying parts. 
In new construction, this implies 
that an incremental load may very 
well impose a more expensive elec- 
trical system design program 
throughout the entire project. On 
an existing system a complete 
modification or abandonment and 
replacement of all important distri- 
bution components become distinct 
possibilities due to an incremental 
load increase in line with the factor 
here discussed. 


for 


Unit Costs 


Schematic Diagram 


for Electrical Distribution Systems for Lighting Loads 


Initial Cost 
(Per watt per sq ft) 
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(b) The fact that utility com- 
panies and code authorities tend to 
force consumers of electricity to 
employ a one-feed point, or single 
radial distribution system, for their 
entire load, means that, on new con- 
struction, conveniently located mul- 
tiple services will not be available, 
as assumed in the establishment of 
the cost figures given above. On an 
existing system, this fact means 
that an incremental load increase 
may force the abandonment and re- 
placement of project service equip- 
ment, for capacity reasons only. 

(c) In existing installations, the 
patchwork procedure necessary to 
integrate additional lighting outlets 
and circuitry with existing outlets 
and associated switch control, will 
cause a greater expense than would 
be anticipated for the isolated wir- 
ing that would be necessary for the 
additional outlets alone. 

The discussion so far has been 
concerned with the direct impact 
of higher lighting levels upon elec- 
trical distribution systems. There 
are two factors which affect such 
systems indirectly, but whose im- 
pact is of major significance. 

The first of these derives from 
the fact that, in an air conditioned 
space, each watt added, for an in- 
creased lighting level, introduces an 
average of four-tenths of a watt in 
the equipment consumption neces- 
sary to evacuate the additional en- 
ergy introduced, from the space in 


question. This may be viewed from 
the standpoint that all the prob- 
lems mentioned heretofore are com- 
pounded, where air conditioned 
space is concerned, to the extent 
that the watts per square foot fig- 
ures of Chart I are increased 
throughout by a factor of 40%. 

The second point, to be consid- 
ered here, is the fact that the ad- 
vent of significantly higher lighting 
levels which represent large elec- 
tric loads, that are fixed as far as 
location is concerned, will tend to 
terminate entirely the industrial 
practice of supplying lighting off 
relatively expensive distribution 
elements (such as plug-in bus 
duct), which are intended to pro- 
vide electrical space flexibility. As 
an economic necessity, industrial 
lighting will have to be supplied in- 
dependently from systems serving 
production equipment, and plant 
managers will have to start making 
decisions with regard to initiating 
electrical distribution practices 
geared specifically to serving light- 
ing equipment. 

In conclusion, it should be said 
that in spite of all the problems an- 
ticipated in electrical distribution 
systems, due to the higher lighting 
levels, there is no need to believe 
that such problems will provide a 
major impediment to general ac- 
ceptance of the new levels, provid- 
ing they produce the promised re- 
turns in “human efficiency.” 
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COATING of silica on inner surface of small lamps, 60- t< AXIAL mounting of coiled-coil filaments (CC-8, right) iricreases 
200-watt sizes, improves light diffusion, conceals filament, light output up to 17% over similar lamps using oid-style 
reduces glare. T-bulb (left) is coated, A-bulb (right) is inside C-filament (left). Lamps with new type filaments are avail 
frost type. Both shapes are available with white coating ible in sizes from 100 to 1000 watts 


Light Sources 


for Higher Lighting Levels 


Recent improvements in fluorescent, incandescent, and mercury lamps will help to 


provide higher lighting levels economically and efficiently. 


By Marshall N. Waterman®™, Post President (1956-57 


Illuminating Engineering Society 


* Manager—Commercial Engineering, 
Westinghouse Lamp Division, Bloomfield, N. J 


bring with them the need fo 


Incandescent Lamps 


RECENT IMPROVEMENTS IN LIGHT SOURCES T new IES lighting levels 


careful analysis of the available 
® Higher output general lighting lamps. choices among light sources for each 
© Higher output reflector lamps. lighting installation. This engineer- 
® More widely available white coated lamps. ing task has been enlarged in recent 
© Lamps with better light output maintenance. months by the announcement of a 
Fluorescent Lamps number of new lamp types in addi- 
tion to the already large variety in 
incandescent, mercury and_fluo- 
rescent lamps. Since the prescribed 
illumination levels will be highe 
than in the past, more lumens per 
Mercury Lamps square foot on the work will be re- 
® Vastly improved maintained output through life (i.e., higher mean quired. This will have to be ob- 


® Higher light output from all regular fluorescent lamps 
® Even more light from “Super” lamps in 40-watt and 96-in. high-output 


types. 
® Increased lumens and life from the 1500 ma extra-high-output types. 


lumens). tained from either (a) more gener- 
© More lamps with heavy duty weather resistant bulbs for universal use. ated lamp lumens, or (b) more 
© Lamps of deluxe improved color, for application in commercial and effective utilization of the lumens 
industrial areas where people look at people, and where improved generated, or both. On specific lo- 
color discrimination is needed. calized seeing tasks a good deal may 
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be accomplished by improving the 
utilization of lamp lumens by bet- 
ter control, that is, by placing a 
higher percentage of the available 
lumens on the work. Success, how- 
ever, depends on the selection of 
the right lamp with characteristics 
favorable to optical control. For 
general illumination the emphasis 
will be on the overall efficiency of 
lamp and luminaire combinations. 
In both situations the challenge of 
higher footcandles creates a chal- 
lenge for better lighting quality 
meaning control of brightness and 
both on the 
work and in the surrounding field 
of view. In all cases this quality 
factor should enter into the choice 
light source, 


brightness contrasts 


of the best 

For a given utilization efficiency 
higher illumination level means 
simply more energy input. Since 
increase in the 
there is an im- 
pact on air conditioning costs. This 


this means also an 
heat energy (Btu) 


plus the direct lighting cost means 
higher electric bills for the 
and places on the lighting engineer 
the responsibility of selecting light 
and of maximum 
efficiency in terms of IES recom- 
mended quantity and good 
quality. The of lighting in- 
cludes carrying cost on dollars in- 
vested and maintenance 


user 


sources Systems 


levels 
cost 


costs as 


well as the direct cost of electricity. 


The illumination levels must be 
based on maintained light (this is 
what the user is really buying). 
Although the first cost of light 
sources is a factor it will generally 


TRANSLUCENT white plastic base on 
fluorescent lamp at right (above) in- 
creases the apparent lighted length, as 
compared with lamp equipped with 
opaque base shown on left. This feature 
improves luminaire appearance, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... OCTOBER, 1959 


REFLECTOR lamps are available in 
types of light distribution. 


be small in relation to the signifi- 
cance of light output efficiency and 
maintenance thereof. For many sit- 
uations, especially where there is 
need for relatively high foot-can- 
dles on the task, it would obviously 
be difficult and impractical to light 
the entire room to the recommended 
value. Under circumstances 
the illumination on the work is ob- 
tained by a combination of general 
lighting and specialized supplemen- 
tary lighting. Precautions must be 
taken to insure that brightness 
ratios throughout the visual field 
are kept within desirable limits, 
and the directional quality of the 


these 


NEW DEVELOPMENTS in fluorescent 
lamps will probably include new shapes, 
such as shown here. Unit at right is a 
labyrinth lamp, an area source of light 
about one inch thick, a laboratory de- 
velopment now under study. 


a wide range of sizes, shapes, and 


supplementary light must be care- 
fully considered. 

Some of the more recent ad- 
vances in light sources that lend 
themselves to the implementation 
of the new IES recommended foot- 
candle levels are described below. 


Incandescent Lamps 


The lamp industry now offers 
several types of lamps for general 
illumination with the _ axially 
mounted CC-8 filament. This fila- 
ment configuration has led to in- 
creases in both initial and main- 
tained light output up to 17%. The 





NEW ELECTRODES, with special emission 
material embedded within tungsten coils, 
to prevent blackening of quartz tubing, 
produces maximum light output through- 
out life. Note contrast in blackening of 
old style electrodes in lamp at right. 
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APPROXIMATE LUMEN MAINTENANCE FOR TYPICAL MERCURY LAMPS 
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Mercury Lamps 
H33—1, H35—-18, HI5LG 
H18, H25, H17, H9 
H34—12 
H1, H22, H15 
H5, H24 
H12, H4 


* These lamps equipped with non-blackening 
new electrodes 


MERCURY LAMPS are improving greatly in quality. Curves A and C show lumen maintenance for lamps employing new electrodes 
which prevent darkening of the arc tubes. Other curves are for earlier design lamps using regular arc tubes 


wattages presently available with 
the new filament from 100 
to 1000 watts. The improvements 
in light output have proved to be so 
significant in the lamps used for 
general illumination that the indus- 
try is moving in the direction of 
adding the axial filament to re- 
flector lamps. This will result in an 
appreciable increase in efficiency 
in these types. 

The lighting engineer now has a 
wide variety of reflector lamps from 
which to choose for both localized 
lighting and for general illumina- 
tion ranging from the small 30- 
watt R20 lamp to the 1000-watt re- 
flector lamp. In addition to the re- 
flector lamps the lighting engineer 
also has a wide selection of PAR- 
type lamps which range in wattage 
from 75 watts up to 500 watts. Both 
of these families of lamps allow the 
lighting engineer to place a con- 
trolled amount of light exactly 
where he wants it without use of 
external reflectors. The reflector 
and PAR lamps also have the ad- 
vantage that the reflective surface 
is sealed into the lamp so that it is 
not affected by dirt or the delete- 
rious effects of industrial gases in 
the atmosphere. 

Another innovation announced 
very recently by the lamp industry 
is a small tubular quartz lamp that 
has a very high initial light output 


range 


with nearly 100% maintenance of 
that light output throughout the 
life of the lamp. This amazing at- 
tribute is accomplished by the in- 
troduction of a small amount of 
iodine into the lamp when it is 
manufactured. The iodine acts as 
a scanvenger to clean the black de- 
posit of tungsten off the bulb wall 
and redeposit it on the hot fila- 
ment. While this phenomenon has 
been known for many years, it is 
only recently that it has proved to 
be feasible for commercial produc- 
tion. The lamps that have been an- 
nounced range in wattage from 500 
to 1500 watts and from 5 to 10 ins. 
in length. As time passes this lamp 
will find its way into some areas of 
industrial application because it 
will permit compact reflector equip- 
ment giving good light control in a 
rectangular pattern. 

When the incandescent lamp was 
first developed it was available only 
in a clear bulb. It thus became 
necessary in order to provide a 
diffuse light source to place a dif- 
fusing material, such as_ glass, 
parchment or silk, in front of the 
lamp. The development of the inside 
frost lamp improved matters some- 
what. 

However, in many cases it was 
still necessary to use a piece of 
auxiliary equipment in order to 
provide a suitable and efficient dif- 


fuse light source. The last few years 
have seen the introduction of a new 
type of coating that is applied to 
the inner surface of the bulb wall 
to make a much larger light source 
available and thus reduce _ the 
amount of direct and reflected glare 
with practically no reduction in to- 
tal light output. This is accom- 
plished by a thin deposit of silica 
powder on the inner surface of the 
lamp as it is being made. Such 
lamps are applicable primarily for 
localized lighting or for lighting 
very small areas. They are gener- 
ally available in sizes from 60 to 
200 watts and are offered in two 
bulb shapes (see illustration). 


Fluorescent Lamps 


Improvement and new develop- 
ments in phosphor processing, lamp 
design, and manufacturing tech- 
niques have resulted in new per- 
formance peaks for fluorescent 
lamps. This overall development 
program has resulted in new light 
output highs for all lamps. For ex- 
ample, the most popular type, the 
40-watt T12, now produces 2800 
lumens in the cool white color as 
compared to the previous rating of 
2650. 

A new 40-watt T12 lamp contain- 
ing a new cathode design and a 
mixture of rare gases produces up 
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to 3200 lumens, the highest output 
ever obtained from a 40-watt lamp. 
One design of such a lamp also in- 
corporates a new concept in lamp 
manufacture in that it is also avail- 
able with a translucent white plas- 
tic base. This results in an increase 
in the apparent lighted length of 
the lamp, as well as providing a 
much more attractive lamp both 
lighted and unlighted. These new 
super lamps will provide lower cost 
of light and provide higher foot- 
candles in new, as well as in exist- 
ing installations. 

Developments in lamp design 
similar to those in the new super 
40-watt lamp result in 9000 lumens 
output from a new 96T12 high-out- 
put-type lamp as compared to about 
8000 lumens from the standard 
lamp. The line of fluorescent lamps 
operating at 1500 ma (SHO, VHO, 
PG) have also been improved. The 
present ratings for the 96-in. lamp 
is 15,000 lumens, as opposed to the 
older rating of 13,500 lumens. The 
life of these lamps has been ex- 
tended to 7500 hours. However, 
about 5000 hours is still the most 
useful economic life because of 
more rapid depreciation in light 
output than occurs in the 425 and 
800 ma lamps. 

The lamp industry has_ been 
working several years toward the 
development of a fluorescent lamp 
that will operate equally 
both the rapid start 
circuit. This now 
plished in 


well on 
and preheat 
has been accom- 
the standard 40-watt 
425 ma design as of this past sum- 
mer. 


Future Developments 


indicate 
that the next few years will see sev- 
eral new developments that will 
give the lighting engineer an even 
greater flexibility than he presently 
has. One of these developments that 
we can logically expect is that of a 
labyrinth lamp. This lamp is in 
the form of athin, rectangular glass 
plate approximately one inch thick. 
It consists of a labyrinth, or a 
maze, of passages sealed in a glass 
block. The electrical dis- 
charge, travels this winding path 
through the glass block to produce, 
in effect, an area source of light the 
size of the flat glass plate (see il- 
lustration). Such lamps are not yet 
commercially available but an- 
nouncements by more than one 
manufacturer indicate active work 
on them. 


fecent announcements 


are, or 
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Mercury Lamps 


Mercury lamp development has 
been progressing at a truly remark- 
able rate, with one of the greatest 
advances having been made during 
the past year. 

The development of a new double- 
wound cathode has enabled lamp 
manufacturers to make lamps that 
will produce approximately 90% of 
their original light output even 
after having burned 7000 hours, 
whereas lamps of conventional de- 
sign produce approximately 70% of 
initial light output at this time. Be- 
cause of this very important im- 
provement in maintained light out- 
put these new lamps save 15% to 
28% in the cost of light as compared 
with previous mercury sources. In 
addition to the improvement in 
light output, these lamps are also 
manufactured only with heavy duty 
weather resistant glass outer bulb, 
and are rated at approximately 10,- 
000 hours life with about 9000 
hours recommended as the eco- 
nomic life. 

Along with light 
output and longer life, have come 
improvements in the color of mer- 
cury lamps. A purple lustre coating 
on the outer bulb, and a red fluo- 
rescent phosphor, are combined to 
produce the best color yet obtained 
from a mercury light source. These 
lamps will find many applications 
in both commercial and industrial 
locations, where it has been the 
practice to use supplementary in- 


increases in 


candescent or fluorescent lamps for 
good color rendition. 

The industry has also extended 
the use of heavy duty weather re- 
sistant glass outer bulbs into many 
additional wattages over those 
available last year at this time. 
These include the entire 400-watt 
line, as well as the 250, 700 and 
1000-watt sizes. 

It can be said that the lamp in- 
dustry has risen to the challenge 
of providing more efficient, more 
economical light sources. These are 
available to achieve the higher foot- 
candle and lighting quality levels 
called for by the new IES Recom- 
mended Practices. Improvements 
made over the past several months 
are summarized in the Table “Re- 
cent Improvements in Light 
Sources,” and such progress may be 
expected to continue. 

There are wide areas of overlap 
in the applicability of the various 
fluorescent, mercury, and incandes- 
cent lamp types. The challenge re- 
mains with the lamp industry to 
develop still further improvements 
and varieties. Immediately, how- 
ever, the challenge is to the archi- 
tect, consulting engineer, designer, 
builder and contractor to choose 
wisely among both the older and 
the newer lamp types for the most 
economical and best services to the 
user. In any case the lamp tools 
are available for the brighter and 
better electrically lighted future 
ahead. 


COLOR CHARACTERISTIC OF MERCURY LAMPS 





















































Mercury 





Color Corrected 
Mercury 


Deluxe White 
Mercury 








COLOR COMPOSITION of mercury lamps varies with type of lamp. The regular 


mercury lamp (column A 


and weak in the red zone 


is rich in the blue and yellow-green portion of the spectrum, 
The color corrected lamp (column B) shows less blue, 


and more light output in the red portion. The Deluxe white mercury lamp (column C) 
has still less blue light, less yellow-green light, but still more orange-red light output. 


.. . OCTOBER, 1959 113 





Lighting Tools and Application Techniques for 


Advancing 
Lighting Standards 


Lighting know-how has long paced building design and technologi- 


cal progress. But today, with advancing lighting standards, the need 


is for more completely effective lighting tools and more imaginative 


applications of these tools. 


By Wilbur D. Riddle, AIA 


Resident Architect, 
GE Lighting Institute 


Follow these Suggestions to Make Lighting— 


1. Lower in Cost 
2. More Comfortable 
3. Better in Appearance 


in Commercial and Public Buildings 


. Use higher wattage fluorescent lamps. 

. Use louver materials of lower transmission, of metal or opaque 
materials, of improved optical qualities—for better light control and 
more comfort. 

. Use small cell louvers for finer texture, better looking luminaires or 
equipment. 

. Make use of accent colors on luminaires and louvers. 

. Use shielding angles even greater than those now considered good 
practice. 

. Make use of larger area of ceiling for illumination. 

. Give more attention to use of lighting for heat source in commercial and 
industrial buildings. Also give more attention to removal of lighting heat 
load for economy in air conditioned space. 

. Insist on high standards of visual comfort ratings. 


. In Industrial Buildings 


. Use cross louvered luminaires more frequently. 

. Specify wedge-shaped cross louvers for better control of length-wise 
brightness. 

. Make greater use of specular finishes for reflector and louver finishes 
to control brightness. Materials chosen should have good maintenance 
characteristics. 

. Give more attention to lighter weight fluorescent luminaires. Recent 
developments in ballasts and high frequency power distribution greatly 
reduce ballast weight and thus allow more freedom in design. 

. Use more care in providing shielding and upward light for mercury and 
filament lamp luminaires. 

. Consider possibilities of large-element fluorescent luminaires similar to 
floating panels used in offices. 


John E. Flynn 


Advanced Application, 
Development Group, GE Lamp Division 


ECENT discussions with fellow 
Q architects on opportunities for 

them in the design of more 
distinctive, more completely useful 
interiors, with lighting, have be- 
come a special challenge. Architects 
are keenly interested in the new 
possibilities of integrating light 
with acoustical treatment, heat and 
air conditioning, into designs that 
will be effectively modern for many 
years. They are discovering in the 
currently recommended IES levels 
of illumination a break-through in 
realizing long-sought appearance 
values. 

In this connection they ask how 
the lighting industry is fixed to 
give them equipment that can as- 
sure the promise of efficient illumi- 
nants. In asking this they are 
aware of the need for refined tools 
which eliminate glare in delivering 
the advanced comfort levels. They 
want these tools to have beauty of 
appearance, in completed installa- 
tions, as well as features for venti- 
lation and air conditioning for 
luminous ceilings. They want the 
electrical design to provide for all 
integrated facilities without ballast 
hum or the intrusion of any sound 
accompaniment. And they want all 
this with economy, too. 

There is a larger expectation in 
these things architects are asking 
the lighting industry to provide. 
The prospect of using approxi- 
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INTEGRATION FOR ARCHITECTURAL SOLUTION 





STANDARD LIGHTING EQUIPMENT, plus acoustics and air 
wn here in full scale mock up 
erything contributing to total environment 


conditioning are sh 


color, furniture 








SLIGHT CURVED FORM in ceiling introduces a dominant note 
in this large banking room. The lighting element embraces all 
facilities in the ceiling package. Total environment is one of 


cheerfulness and pleasant harmony. 


mately levels freely for 
freedom 
‘Inside” 
space has become less of a problem 
as improved lighting 
has tended to overcome the prestige 
of “window” Now, with the 
new levels, which promise satisfac- 
tions for the most difficult seeing 
tasks, at all work locations, we have 
even further values to realize. 
Advanced lighting, with its tech- 
niques for control and balance of 
brightness, provides more beneficial 
use of window space by making it 
comfortable from “inside” loca- 


daylight 


interiors suggests a new 


in designing buildings. 


to architects 


space. 
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including 


LIGHTING, AIR CONDITIONING, acoustics, sprinkler system 
are combined in one “symbolic garden effect’’ with respect 
for scale, harmony and overall architectural unity. 














“a 


tioor 





LIGHTING DESIGN permits the artist to combine a flowing 
culptured ceiling with a geometric pattern in the reflecting 
Imaginative use of baffles as dominant feature of the 


ystem suggests how fresh uses of elements may offer an area 
f expression for the artist. 


tions. At the same time, it liberates 
us from interiors and 
work locations with reference to 
windows. Architects can handle 
brightness patterns to equip inte- 
riors with flexible visual treatments 
for larger aesthetic and functional 
goals, 

“Mood” control, with changing 
brightness patterns, and the intro- 
duction of subtle color components, 
is influencing a revolution which 
will be the distinctive feature of 
late twentieth century buildings. 
Architects have always been con- 
cerned about their influence in cre- 


orienting 


ating the emotional appeal of in- 
teriors with well integrated design. 
Today, lighting art and science are 
offering the means for achieving 
this objective with realization in 
new dimensions, for exteriors as 
well as interiors. 

To get to where it is possible to 
go with the new values in illumina- 
tion, it is not necessary for the 
architect to become a lighting ex- 
pert. It is rather a matter of him 
becoming aware of what is avail- 
able, and to know how to put the 
skill of engineers to the consumma- 
tion of design objectives. The en- 
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SPECIAL EFFECTS FROM INTEGRATION 


LANDMARK BUILDING distinguishes its location by displaying 
The glass curtain wall 
plus the lighting, brings the entire structure into useful har 


its interior lighting as exterior design 


mony with its dominant lighting 


STANDARD SPOTLIGHTS accenting the altar, be- 


specially 


come textural in themselves, as well as 
significant to the illumination objective 


gineers, for their part, are eager to 
demonstrate their appreciation of 
concepts that go beyond the func- 
tional demands of comfortable 
ing. Their influence in 
equipment for advanced 
has already provided 
questions architects are asking. 
Applied technology has in the 
past impressed the architect as too 
often the adaptability of 
human beings. Most of us have 
experienced, within recent mem- 
ory, less than full satisfaction witl 
lighting and air conditioning sys- 
tems. In the past, we 
to speed the advance of technology 
we adapted to what was offered in 


see- 
inspiring 

practice 
answers to 


testing 


were so eager 


116 


feature 
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distinction 


STANDARD FIXTURES, 
detailing, produce an overall 
Fixtures here are part of design, 


imaginatively applied with careful 
integration with architectural 
not an added 


mechanical supplement 


as their function 
this composition of large 
directional components 


facilities. As we have devel- 
oped our skills in how to combine 
them, without prejudice to one or 
the other, we can make our overall 
plans serve human sensibilities. In- 
deed, we can accord them a fine re- 
turn on their prior cooperation. 
Better design is on the 
better opportunities for 
to do a better 
While we await this development 
let us give some attention to some 
problems of the immediate present 
Tools now available to architects 
satisfactory than most of 
them suspect. Nevertheless, the ad- 
vance in recommended levels will 
demand still more ingenuity in the 


these 


» way with 
architects 


job for their clients. 


are more 


FIXTURE FORMS contribute as much to this well integrated interior 


Dining space takes on a high styled appearance in 
luminous areas 


blended with a variety of 


design of equipment. The introduc- 
tion of brighter makes it 
imperative. So equipment will im- 
prove in variety and refinement, 
and more rapidly as architects be- 
come more precise in 
what they want. 

They have always wanted better 
styling, or, at they wanted 
units which would inspire the hope 
of good appearance as well as func- 
tional adequacy. Architects have 
worried about mass produced items 
having the combinations of color 
and texture and mechanical adapt- 
ability to accommodate their overall 
objectives. 

This diffidence seems to us more 


sources 


specifying 


least, 
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a reflection of a basic lack of confi- 
dence than a real problem. There 
are many choices today which per- 
mit the full development of imagi- 
native lighting designs. New mate- 
rials and new design elements, such 
as the curved-wedge louver blades, 
which control and shield the higher 
brightness sources, offer functional 
characteristics the new levels de- 
mand. The new plastic metal or 
metalized plastic panels have con- 
trol features, plus rather exciting 
style possibilities, to combine with 
ventilation and air conditioning. 
Reduced weight, thin cross sections, 
introduction of high frequency op- 
eration of fluorescent lamps, are 
some of the attractions which ad- 
vanced levels are bringing. These 
features add up. In unit type in- 
stallations, or in complete ceiling 
panels, there is a great richness of 
resources to be tapped. Color and 
texture and combination 
dear to the architect, are available 
in fixtures for the expression of 
new dimensions in design. 


scale, a 


Almost all elements entering the 
plans for interiors today present a 
tremendous increase in design pos- 
sibilities. Architects should not 
miss the point that they can develop 
good professional results whether 
their budgets call for a system of 
fixtures or permits a choice from 
the variety of luminous ceiling 
treatments. The ultimate system 
and the completed interior test the 
designer’s skill on many points. The 
architect, confident of his intui- 
tions and aesthetic projections, 
must always feel some surprises in 
the integrations he finally achieves. 
He hopes his surprises will always 
be pleasant ones his clients will be 
glad to share. 

One thing he can be certain 
about. He will have to rule out 
imitative reliance on existing suc- 
cessful examples of advanced light- 
ing. Repeating the system used in 
a finely done interior is no guaran- 
tee of the same result for every sit- 
uation. The whole concept will have 
to be a harmony of associated fac- 


HIGHER LIGHTING LEVELS 


tors. Room colors and surfaces are 
a part of the success of the lighting 
system which is itself an aggregate 
of design elements which require 
integrative skill. 

The special challenge to us in all 
this, as architects with careers in 
lighting, lies in the newly awak- 
ened interest of alert members of 
the profession. They anticipate the 
probability that their past reserva- 
tions will be fully dispelled. From 
the past, individual practitioners 
have an accumulation of gripes, 
real or fancied, which beget today’s 
questions. The architect observing 
advanced or experimental installa- 
tions today begins to dream of the 
personal expression he can intro- 
duce with this medium into his own 
designs. In his dream there recurs 
the nagging wonder if the dream 
can come true. Will he be able to 
get the custom touch within the 
limits of his clients’ budget? We 
believe he can if he takes the time 
and trouble to discover what is 
presently possible. 


TOP EXECUTIVE OFFICE with more than 400 footcan- 
dies, at highest value has prestige appearance enhanced 


with the system of wood baffles shielding lamps. 


The 


baffles control brightness as an incidence of their con- 
tribution to the impression of taste. 


STANDARD INDUSTRIAL FIXTURES were grouped into an 
architectural panel for this office. 
more than 400 footcandles comfortably. Although industrial 
fixtures were the basic component the carefully engineered 


control of brightness suggests that 


ing provision 


industrial 
of tomorrow may be as attractive as other types of work space. 
Acoustics and air conditioning are accommodated in the light- 


This equipment delivers 


installations 


WHILE WE USUALLY LOOK to the ceiling and upper 
walls for location of lighting elements, this eye-catching 
display depends upon translucent floor material. 


Dis- 


tinctive features of design become more varied as new 
materials for use with lighting come to market. 
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ie 


“LINED PATTERNED SURFACES” offer a repeated har 
mony here. This, the ceiling pattern of lines of troffers, plus 
the lined pattern of the blinds and room dividers add up t 
distinction 


. anal 
SIMPLE ELEMENTS combined with creative mastery hers 
achieve the “‘lined pattern surface’’’ with a different tech 
nique. Here, with downlights between aluminum edged baf 
fles, table tops and floors reflect light to accent the aluminum. 


FINESSE WITH FIXTURES 


HOW TO GET COVE lighting effects without coves? Here are solutions for two interiors, one with a low ceiling, the other a 
high ceiling. Coves would have changed the character of both rooms. Indirect lighting from fixtures have created preferred re- 


sults simply, effortlessly. 


/ 


PROFESSIONAL RESEARCH work calls for top functional 
values in lighting. The lab may look handsomely workman- 
like, too. Structural ceiling members suggested the integrated 
services treatment. Large area, floating fixtures confer a direct 
solution, appropriate to the space and basic to integration of 
air and sound and light control. 
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AN ARCHITECT can meet an unusual challenge, as in this 
instance, where inside space, formerly a passageway, was 
transformed into an attractive professional office. For the 
drafting board, comfortable high-level illumination. General 
lighting from large luminous panels is supplemented with ac- 
cent spots for highlighting the opposite wall. 
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Looking back over professional 
enthusiasms of architects and light- 
ing men, we note the long term 
popularity of the curtain wall, and 
the more recent evolution of the 
luminous ceiling. The curtain wall 
has long since proved its case and 
is well established for the future. 
The evolving luminous ceiling, still 
appearing in newer forms, 
excellent reference for the shape 
of things to come. The luminous 
wall will not displace the curtain 
wall, but it will extend the experi- 
ence in large ceiling elements. It 
will provide one of the directions in 
the fast developing process of giv- 
ing architects and designers a 
range of desirable alternatives. 

It is in the picture we see for the 
future that the care imperative in 
design will insure the precision in 
function and the beauty in appear- 
ance that observes scale and rhythm 
dear to architects. 

We have come a long way already 
the road towards these more 
perfect things the future must pro- 
vide. The old egg of early 
fluorescent days had a simple home- 
liness that looked good compared 
with the exposed lamp units. The 
egg crates expanded and the cells 
multiplied until the whole ceiling 
was covered with them in the early 
louverall systems. A of devel- 
opments have along since 
then, and with advance in 
lamp efficiency urgencies pro- 
duced new equipment and appropri- 
ate techniques. The very simplicity 
of the luminous ceilings 
tempted users to push the limits of 
these systems. 


is an 


on 


crates 


host 
come 

every 

new 


early 


Lighting Horizons 


By combining filament 
rescent elements we 
to multiply the 
features of both 
There have been a great 
combinations tried. We 
the proportions more 
apply of 
ence to new problems. 
The restless push of venturesome 
innovators who turn to lighting for 
solutions to problems we had not 
conceived to be in its domain keep 
stretching the mind’s hopes of what 
may The fertility of 
concepts keep new variables arising 
to complicate the advance of the 
art. But definite forward steps are 
made year by year. 
We turned 


bare bones of 


fluo- 
discovered how 
of good 
lighting. 
of 

understand 
fully we 
past 


and 


strength 
types of 


variety 


as 


the benefits experi- 


come. very 


have 
the 


to anatomy to 
systems past so 
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SOME TYPICAL METHODS OF VENTILATING LUMINAIRES 


Lamp cavity 





Notural Ventilation 


ne T re with open grid 


FLUORESCENT LAMPS lose efficiency when operated in high temperatures. 


provements are being made in luminaire 
ballasts, and in ventilation 
at or near optimum light output. 


that we might project the dynamic 
flesh and blood systems we see for 
the future. Lighting wins new 
areas of sure accomplishment, al- 
though its responsibilities turn to 
fresh fields continually. Even so, 
the growing ratio of lighting in- 
vestment in building demands that 
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Forced Exhaust 
Sealed, sandwich’ type system 





25% air exhausted / | 


Air conditioning ey 





Open-top fixtures 
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75% return air 
25% fresh air 


Im- 
dimensions, in the placement of lamps and 


(see above typical methods) to permit lamps to operate 


the architect, who seeks to get the 
effect he desires, will be able to 
get it without frustration. We have 
suggested in the illustrations some 
of the more helpful ways towards 
realizing objectives that will keep 
us eager and interested in still bet- 
ter things to come. 


LUMINAIRE FEATURES FOR BETTER INDUSTRIAL LIGHTING 
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Incandescent or mercury lamp. 
Open top durable reflector, with efficient finish, 


Wedge louver grid, removable, for brightness 
control. (Also adaptable to existing units) 


Luminaire housing, for ballasts, lampholders 
and wiring. 


Reflector sections, open top, designed to lay 
in place, be easily removable. 


Fluorescent lamps 


Metal or plastic louvers, or plastic or glass 
diffusers, suspended from luminaire housing 








SOME LIGHTING TOOLS which will aid in providing good industrial lighting are 


shown above. Parabolic wedge louvers o 


higher lighting levels. When louver surf 


shielding plus high light utilization results. 


out by a single reflection. However, 
louver is affected by reflected brightness 


ffer a new approach to good shielding for 
aces are of proper parabolic design, good 
All light entering from above comes 


louver brightness in the shielded zone below 


of room surfaces. 
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Economic Factors 


Related to Higher Lighting Levels 


Progress in light sources development, plus creative design in lighting appli- 


cation, will enhance lighting investment, and create a continuing demand for 


higher lighting levels. 


By Willard W. Thompson, R. is Thompson Engineering Company, Boston, Mass. 


Table |—Luminaire Cost Analaysis 
(Per Unit Cost) 


Installation & 
Luminaire Distribution Lamp 


$51.00 $40 .00 $25.50 
Incandescent Hi-Bay.. . 5.00 12.00 4.90 


Fluorescent 2-Lamp 
F96PG17 


Fluorescent’2Lamp 
F96PG17 71.50 22.00 7.50 (x 2) 108.50 


These luminaire unit costs, installed, were used in the cost analyses shown in 
the accompanying tables. 


Total Unit Cost 
Installed 


$116.50 
21.90 


Mercury... 


45.00 22.00 4.20 (x 2) 75.40 


Table Il—Details of Three Industrial Lighting Systems 
(Selected as Basis for Economic Comparisons) 
SYSTEM NO. 1 (120 Volts) 


Combination Mercury-incandescent Systems 


Per Cent Per Cent 
Mercury Incandescent 
H400WRS1 750R52 Mercury Incandescent 
Fixture Fixture Fixtures Fixtures 
75 25 75 39 
50 50 47 79 
25 75 22 112 


SYSTEM NO, 2 (277 Volts) 
Combination Mercury-Fluorescent Systems 
Per Cent 
Fluorescent 
F96T12/HO 
H400WRS1 2-Lamp Mercury Fluorescent 
Fixture Fixture Fixtures Fixtures 
75 25 75 38 
50 50 47 75 
25 75 22 111 


SYSTEM NO. 3 (277 Volts) 
Combination Mercury-Fluorescent Systems 
F96PG17 
H400WRS1 2-Lamp Mercury Fluorescent 
Fixture Fixture Fixtures Fixtures 

75 25 75 21 

50 50 47 42 

25 75 22 63 


NOTE—Above systems designed to provide 100 footcandles in an industrial area of 10,000 
sq ft, with ceiling height of 30 ft. 


Quantity Quantity 


Per, Cent 


Mercury Quantity Quantity 


Quantity 


Quantity 
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higher levels of lighting is the 

economic factor in relation to our 
national economy. How can higher 
levels of lighting be accomplished 
and pay for itself in our analysis 
of operating business? Scientific 
studies have shown us the desir- 
ability of higher levels of lighting 
for the benefit of the physiological 
senses of the body in human per- 
formance, efficiency, and comfort. 
The complexity of the higher levels 
of lighting relate to the following: 

a. The lumen output per watt of 
light sources. 

b. The efficiency with which these 
light sources can be used in lumi- 
naires. 

c. Building design problems for 
integration of all materials, includ- 
ing lighting. 

d. Air conditioning load factor. 

e. Sound control. 

f. Initial investment. 

g. Operating cost. 

Scientific research has gradually 
increased the lumen output of arti- 
ficial light sources—incandescent, 
mercury, and fluorescent—thus pro- 
viding the wherewithal for higher 
lighting levels. However, it is the 
application of these light sources to 
our everyday use that determines 
the economy of the investment and 
its resultant operating cost. Some 
of the most common faults in con- 
ventional designs are as follows: 

a. Poor installation and operat- 
ing efficiency because of low coeffi- 
cient of utilization. 

b. Annoying glare from the 
higher lumen output light sources. 

ec. Annoying harsh shadows re- 
sulting from insufficient diffusion 
within the area lighted. 

d. Annoying radiant heat from 
the light sources. 

It is essential that the application 


Te most important element in 
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of higher lighting levels conform 
to the fundamentals in design that 
contribute to physiological seeing 
efficiency and comfort. Quantity of 
light is important, but quality of 
light is equally as important. There- 
fore, both are economic factors that 
must justify the investment in 
lighting especially at higher levels. 
Quality results in controlled, effi- 
cient, comfortable seeing with con- 
sideration given to _ brightness 
ratios, light distribution, diffusion, 
and surroundings. Sometimes quan- 
tity may have to be sacrificed for 
quality in an economic situation 
that involves not only costs in light- 
ing but also other factors, such as 
air conditioning equipment. How- 
ever, higher levels of illumination 
are possible where lighting is de- 
signed into the overall concept of 
the architecture. 


Industrial Lighting 


Higher lighting levels in indus- 
trial plants are normally applied by 
the use of exposed luminaires, pro- 
vided with good shielding of the 
light source. It is possible to reduce 
the cost per lumen per watt that 
management feels reasonable for 
the benefits obtained through 
higher levels of lighting by the use 
of higher output mercury and 
fluorescent lamp sources. 

Normally, show that a 
H400RW1 mercury lighting system 
provides the lowest overall cost per 
lumen output. However, the char- 
acteristics of this type of lighting 


studies 


Table III—Cost Analysis of Industrial Lighting Systems Installed 
SYSTEM NO. 1 (120 Volts) 


Combination Mercury-incandescent Systems 


Per Cent 
Mercury Incandescent 
75 25 
50 50 
25 75 


Cost 
Incandescent 


$854.10 
1,930.10 
2,452.80 


Mercury 


$8 ,737 .50 
5,475.50 
2,563 .00 


SYSTEM NO. 2 (277 Volts) 


Combination Mercury-Fluorescent Systems 


Per Cent 
Mercury Fluorescent 
75 25 
50 50 
25 75 


Cost 
HO Fluorescent 


$11,656.70 
11,130.50 
10,932.40 


Mercury 
$8 ,737 .50 
5,475.50 
2,563 .00 


SYSTEM NO. 3 (277 Volts) 


Combination Mercury-Fluorescent Systems 


Per Cent 
Mercury Fluorescent 
75 25 
50 50 
25 75 


do not always provide the most de- 
sirable lighting. Combinations of 
mercury-incandescent and mercury- 
fluorescent are proving the most de- 
sirable as to lighting results, econ- 
omy of installation, and operating 
costs. Higher levels of lighting are 
obtainable from a combination of 
mercury-fluorescent, though the 
initial cost is greater than that of 
mercury-incandescent. However, 
the combination of mercury and 
the new high output fluorescent 


Cost 
Mercury PG Fluorescent 
$8,737 .50 $11,016.00 
5,475.50 10,032.50 
2,563.00 9,398.50 


lamp is lower in operating costs, 
resulting in a more desirable instal- 
lation. The charts show these re- 
lated costs. 


Commercial Lighting 


Commercial applications of 
higher lighting levels present a 
more complex situation. The in- 
terior decor and the cost per square 
foot of floor area usually determine 
the type of light source and lumi- 


Table 1V—Yearly Lamp Replacement and Relative Costs 


SYSTEM NO. 1 (120 Volts) 


Per Cent 
Mercury | Incandescent 


75 25 
50 50 
25 75 


Number of Lamps Replaced 

Mercury 
31.3 
19.6 
9.16 


Electric* Operating Cost 
Mercury | Incandescent 
$1,500.00 $1,446.00 
940 .00 2,960.00 
440.00 _ 4,200.00 


Lamp Cost per Year 
Mercury | Incandescent 
$798.15 $236 .83 
499 .80 483 .63 
233 .58 686 .00 


Incandescent 
48.7 
98.7 

140. 


SYSTEM NO. 2 (277 Volts) 


Number of Lamps Replaced 
Mercury | Fluorescent 
31.3 25.2 
19.6 50 
9.16 74 


Per Cent 
Mercury | Fluorescent 


75 25 
50 50 
25 75 


Lamp Cost per Year 


Mercury | HO Fluorescent 
$798.15 $105.84 

499 .80 210.00 

233 .58 300 . 80 


Electric* Operating Cost 


Mercury | HO Fluorescent 
$1,500.00 $476.00 
940 .00 936 .00 
440 .00 1,388 .00 


SYSTEM NO. 3 (277 Volts) 


Per Cent Number of Lamps Replaced 


Mercury | 


Lamp Cost per Year 
Mercury | PG Fluorescent 
a. $798.15 | $105.00 
b. 50 50 19.6 28 499 .80 210.00 940 .00 1,050.00 
e 25 75 9.16 42 233 .58 315.00 440 .00 1,580 .00 


*Above operating costs for electric energy are based on 2500 burning hours per lamp per year, and on energy cost of 2¢ per kwh. 


Electric* Operating Cost 


Mercury 
$1,500.00 


Fluorescent 


Mercury | Fluorescent 
75 25 


31.3 14 


PG Fluorescent 
$426 .00 
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Table V——Suspended Lum 
Table Vi——Recessed Troffers 
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Table Vil—Luminous Ceilings 





1 | 2 | 3 
Rapid Start 
1-F40 T12/RS 


120V 4’ Long 
Metal Louvers 


Rapid Start | Rapid Start 
1-F40 T12/RS | 1-F40 T12/RS 
120V 4’ Long | 120V 4’ Long 
Vinyl Plastic Acrylic Plastic 


LIGHTING SYSTEMS 





| 
| 
| 
| 
| 
| 


BASIC DATA 
Rated initial lamp lumens per lamp (Standard cool white) 2,500 2,500 2,500 
Lamp life at i eles 7,500 7,500 7,500 
Average watts per lamp 39 39 39 
Watts per lamp (includes ballast watts) 50 50 50 


Coefficient of utilization 
Maintenance factor 


ON OUhWN — 


Effective maintained lumens per square foot ( 


ITEMS 1 X 5 X *) 
10,000 SQ. FT. ; 


Relative number of lamps needed for equal maintained FC . 


INITIAL COSTS 


Net cost per square foot 


Installation and distribution cost per square foot 
Net initial lamp cost per square foot including tox 


Total initial cost per square foot 


1,006 


53 66 
WY - 75 


100 100 
808 


.66 
y 
100 
808 


2.60 1.50 3.65 
85 75 85 
09 07 07 
3.54 2.32 4.57 





naire, luminaires, re- 
and overall lumi- 
nous ceilings vary in cost as shown 
by Tables V, VI, and VII. 

To produce higher lighting levels 
in commercial areas, the problem 


Suspended 


cessed luminaires, 


of noise has to be considered in cer- 
tain applications that may be costly 
to overcome. The high output bal- 
lasts are rated at a higher noise 
level and are used with light sources 
having a higher output, thus limit- 
ing the area in which this type of 
fluorescent light source can be ap- 
plied. Economic figures may show 
that the high output lamp may be 
lower in initial but the re- 


cost, 


quirements of quietness will rule 
out such an application. Locating 
the ballasts remotely will overcome 
the noise from the ballast, but the 
additional cost of doing this more 
than offsets the savings over the 
lower output fluorescent lamp. 
Higher lighting levels produce 
more heat from the ballasts and 
lamps, increasing the initial cost as 
well as the operating cost. Since 
the heat gain is in direct proportion 
to the wattage input of the light- 
ing system, air conditioning must 
be designed to cool the circulating 
air. At the same time when heat is 
needed, as in the winter months, 


Table Vill—Increased Air Condition Tonnage 
Based on 1000 Square Feet of Floor Area, 
for Comparative Figures 


Watts per Sq. Ft. 





w 


nun oOo Oo UU UU Se ke WwW 
wu ouwoeoewsoe vw ©& 


0 


*Cost based on $1,000.00 per ton. 
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Tons 


Cost* 


85 $850 .00 
99 990 .00 


13 1,130.00 
.27 1,270.00 
41 1,410.00 
.56 1,560.00 
.70 
.84 1,840.00 
.98 1,980.00 


1,700.00 


this additional wattage can provide 
a portion of the heating require- 
ments. The increased tons of air 
conditioning required for each ad- 
ditional load in watts per sq ft are 
summarized in “Table VIII-In- 
creased Air Condition Tonnage.” 

The increased tonnage and cost 
require creative application of in- 
tegrating the air conditioning and 
lighting. Progress is being made 
in removing the heat caused by the 
ballast through exhaust ducts that 
bleed off the air in the ceiling cav- 
ity or connect directly to the light- 
ing troffer. Both these methods are 
being used, and preliminary figures 
indicate a reduction in air condition 
tonnage, as well as in the overall 
cost of lighting, air conditioning, 
and heating. In making a lighting 
system cost analysis, such as a 50-fe 
versus a 100-fc system, costs for 
additional air conditioning required 
for the 100-fc system should be in- 
cluded as a lighting system cost. 

The demand for higher lighting 
levels has increased year by year, 
and the scientific studies by the II- 
luminating Engineering Society 
have proven the desirability of 
these higher lighting levels. Eco- 
nomic factors have governed the 
growth of this increase. Scientific 
progress in light sources together 
with creative design in application 
will by virtue of the value received 
make it possible to have higher 
lighting levels. Designers have a 
challenge to meet in reducing the 
overall cost, investment, and oper- 
ating costs. 
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New Lighting Levels Require 


Better Lighting 
Vaintenance 


As lighting levels increase, better shielding and more light control 


devices are required to maintain visual comfort and lighting quality. 


These, in turn, further complicate lighting maintenance. Light loss 


due to lack of maintenance is already costly, will become even 


more so with higher levels of illumination. 


By Carl M. Holden, * Chairman, IES Lighting Maintenance Committee 
* Commercial Engineering Dept., Champion Lamp Works, Lynn, Mass 


IKE horsepower in automobiles, 
illumination offices, 
factories and stores have shown 
a steady increase since the value of 
good lighting first 
recognized back in the early 1900’s. 
The recently announced new IES 
Recommended Levels of Illumina- 
tion, covering a wide variety of in- 
dustrial and commercial seeing 
tasks, range generally from 50 to 
250 footcandles, as compared to the 
1920 levels of 5 to 10 footcandles. 

There are two important dif- 
ferences in these recent lighting 
recommendations, compared with 
those previously in use as industry 
standards. The new recommended 
lighting levels refer to a minimum 
illumination “on the visual task” 
at all times, any place in the room 
where light is required for the 
visual tasks performed there. Past 
recommendations referred to “av- 
erage illumination” in a _ room, 
which was the average of foot- 
eandle values measured from wall- 
to-wall. Also, the maintenance fac- 
tor employed in calculating the 
depreciation due to dirt, lamp de- 
terioration, and existing mainte- 
nance features is no longer an 
“average” loss, but a “maximum”, 
so that “minimum” illumination 
levels can be more accurately de- 
termined. Put these factors all to- 
gether and they mean a higher 


levels for 


began to be 


124 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


investment in lighting equipment 
and installation cost to adequately 
light our modern environment. 

A logical question at this time 
would be “Will industry 
these new lighting recommenda- 
tions?” The answer is “yes,” and 
the reason is an economically sound 
With the high cost of labor 
and machinery, good lighting repre- 
sents a relatively small investment, 
when you consider its value as a 
production tool. Business manage- 
ment finds that it is getting its 
money’s worth in more efficient 
production, reduced waste, reduced 
labor turnover, and an improvement 
in employee morale and pride. 

Due to improvements in lamp ef- 
ficiency, the development of new 
high output light sources, and the 
availability of data to justify the 
of more efficient luminaire 
types, the cost to install up to date 
lighting has not shown the increase 
that the illumination would 
indicate. 

Many studies have shown the ad- 
vantage of using semi-commercial 
type luminaires in industrial areas 
instead of the previously popular 
so-called bath-tub type of industrial 
unit. These new open-top lumi- 
naires that allow an upward com- 
ponent of light have proved in prac- 
tice to be more efficient, and to 
suffer less from the loss of light 


accept 


one. 


use 


levels 


normally associated with dirty in- 
dustrial locations. There will be 
more equipment and new lighting 
techniques, as time goes on, all 
presenting new problems and re- 
quiring better maintenance and 
more frequent cleaning. 

The planning of new lighting in- 
stallations that will produce the 
new higher lighting levels will re- 
quire more thought and engineer- 
ing to avoid the pitfalls of glare 
and visual discomfort. New light 
sources which produce up to 2.5 
times the light output of the more 
common types of light sources can 
be used to keep the number of 
luminaires to a minimum. But with 
these new light sources, shielding 
will be a must. Slotted openings in 
the top of industrial luminaires 
have proven to be helpful in retard- 
ing the light loss due to the col- 
lection of dirt and dust on lamps 
and reflector surfaces. The upward 
component of light from these 
open top luminaires also lights the 
ceiling softly and helps to reduce 
the harshness of light that has gen- 
erally been associated with brightly 
lighted industrial reflectors of the 
closed-top type as viewed against 
the dark, unlighted ceiling. With 
brighter lamps and higher lighting 
levels, improved shielding and dif- 
fusing devices must be used to im- 
prove the lighting quality. All such 
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CHART I—Annual Investment Loss Due to Dust 


Depreciation. 





Cleaning 
6 Mo 


Cycle 

















devices further complicate lighting 
maintenance, and make the clean- 
ing and relamping of the luminaires 
more difficult. There are many labor 
saving devices and luminaire de- 
sign techniques, however, that can 
be used to further simplify relamp- 
ing and operations. A 
little thought about such features, 
when the luminaires are designed, 
including method of mounting and 
accessibility, can contribute greatly 
to the speed and ease of mainten- 
and help to streamline an 
otherwise burdensome task. Also, 
maintenance should be considered 
and planned for at the time the 
lighting system is designed, and 
when the units are purchased, in 
determining luminaire configura- 
tions, finishes, auxiliary equipment 
and other similar features. Such 
consideration save many dol- 
lars throughout the life of a light- 
ing installation. Money saved in 
the initial purchase of lighting 
equipment which does not  in- 
corporate such features could very 
well mean many dollars wasted in 
keeping the lighting system in 
proper operating condition. 

Any lighting installation loses 
efficiency in three ways. Lamp de- 
preciation, accumulation of dirt and 
dust on the luminaires and lamps, 
and gradual deterioration of the 
reflecting surfaces in the room it- 


cleaning 


ance, 


can 
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40 
Annual Dollar Loss 


A - = a A 
Amortization of L 


ghting Equipment 


self, all contribute to the loss of 
light, and to the gradual decline of 
the level of illumination. The first 
factor, lamp depreciation, is un- 
avoidable. But the other two fac- 
tors can be controlled, or mini- 
mized, by good building and plant 
maintenance. Lighting installations 
that lose up to 50% of their de- 
signed light output due to lack of 
maintenance are not uncommon. 
Any good plant engineer would 
overhaul any piece of machinery 
when its efficiency dropped to only 
a fraction of that amount, and would 
probably replace it entirely if its 
efficiency dropped as much as 50%. 
Perhaps it is the lack of knowledge 
of how much light is actually being 
wasted that causes them to ignore a 
low efficiency lighting system. 
The rate of dirt accumulation 
will vary between any two lighting 
installations, and even between dif- 
ferent areas of the same installa- 
tien. Before any cost analysis can 
be made to justify a cleaning or 
maintenance program, it is first 
necessary to know the rate at which 
the illumination is depreciating. 
This light waste can be determined 
by a simple procedure, which con- 
sists of two sets of footcandle 
measurements and a division prob- 
lem. The procedure is to allow the 
luminaires to collect dust for a 
specified period of time following 


Per Dollar Annual 


the last cleaning. At this time, 
make a set of footcandle measure- 
ments in the area and average 
them. Next, have the luminaires 
and lamps cleaned. Following this 
cleaning, make another set of foot- 
candle measurements, in the same 
location as for the first set of 
measurements, and average these 
readings. The difference in the two 
sets of readings will show the light 
loss resulting from the dirt and 
dust accumulation. 

As an example, before cleaning, 
the average illumination is found 
to be 30 footcandles. After clean- 
ing, the second set of readings in- 
dicates an average of 50 foot- 
candles. This means the light loss 
due to dirt accumulation amounts 
to (50 — 80)/50, or 40%. If the 
time period was ten months be- 
tween the two cleanings, the aver- 
age rate of light depreciation is 
40%/10, or 4% per month. When 
this rate of depreciation has been 
determined, Charts I and II pre- 
sented with this article may be 
used to quickly determine the cost 
of the light being wasted per year 
in electricity and amortization ex- 
pense, due to the lack of adequate 
maintenance. Knowing this, it is 
a simple matter to compare the 
cleaning cost against the advan- 
tages and savings for a variety of 
cleaning schedules. The most eco- 
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CHART Il—Annual Cost of Power Loss Due to Dust Depreciation by 12 for the existing 





srning Hours Per Yeor 








mours 


mours 








nomical schedule can be adopted 

A systematic measurement of 
footcandle values in an area may 
plotted on a chart to de- 
termine the rate of depreciation of 
a lighting system. This may have 


some bearing in the scheduling of 


also be 


cleaning areas where windows are 
open a great deal of the time during 
summer months. Chances are that 
light depreciation will be greater 
during this period. Once the 
of light depreciation for such areas 
is established, the cleaning cycles 
can be properly scheduled to com- 
pensate for rapid light loss due to 
fast accumulation of dirt. 

As an illustration of how to ap- 
praise the cost of light wasted due 
to the accumulation of dirt, the fol- 
lowing example is given. Assume a 
large office area in which the rate 
of dust depreciation is found to be 
4% per month, using the procedure 
already outlined. Further assume 
that the lighting system investment 
for this office area is $50,000, and 
that it is being amortized over a 
10-year period at $5,000 per year. 
The power rate is 2 cents per kwhr, 
and the lights are on 48 hours a 
week, or 2500 The 
installation of 1000 com- 
mercial-type luminaires, 
equipped with two 40-watt 
and ballast, consuming 100 
per luminaire. 


rate 


hours a year. 
consists 

each 
lamps 
watts 
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Chart I may be used to determine 
the annual of light in- 
herent in the capital invested in 
the lighting system. On the chart, 
move horizontally across the 4% 
dust depreciation per month line 
until it intersects the 12-month 
cleaning cycle line, nearest cleaning 
cycle on which the 4% rate of de- 
preciation The 


loss 


cost 


was determined. 


chart shows a loss of 19 cents per 
year, on each dollar of its annual 
lighting investment, $5,000 in this 
This amounts to $950 worth 
of light lost, or light paid for but 
not received, based on amortization 
of the lighting investment only. 


case. 


Next, consider electric energy 
paid for in terms of light lost due 
to dust depreciation. Chart II pro- 
vides a simple means of calculating 
this annual loss in dollars. By fol- 
lowing across the 4% per month 
dust depreciation rate on this chart 
until it intersects the 2500 hour per 
year operation line (dash line), a 
value of 3.8 cents is indicated. This 
represents the waste of electricity 
per for each cent per kwhr 
power rate, and each month of the 
cleaning cycle, for each 100 watts 
of lighting load in the lighting in- 
stallation. To find the total power 
being wasted, it is then necessary to 
multiply the 3.8 cents by 2 cents for 
the power rate. This results in 7.6 
cents, which should be multiplied 


year 


OCTOBER, 


monthly 
cleaning cycle, or 91.2 cents. Since 
the total lighting load in the area 
is 100,000 watts, or 1000 100-watt 
luminaires, the 91.2 cents is multi- 
plied by 1,000, which shows the an- 
nual power waste alone to be 
$912.00. The total value of the 
lighting system being wasted by 
dust depreciation, by cleaning only 
once a year, amounts to $950 plus 
$912, or $1,862 per year, for invest- 
ment and power losses only. 

Similar calculation procedures 
can made for more frequent 
cleaning intervals, using these two 
charts, which will show savings in 
these only. Against these 
savings must be balanced the added 
costs for cleaning at the more fre- 
quent intervals. 

In addition to the actual dollars 
and cents waste that confined 
to the lighting installation, due to 
dirt accumulation only, there are 
the losses in production, waste of 
material due to rejects, and waste 
of employee labor and efficiency due 
to the inability to see quickly and 
accurately due to this loss of light. 
This, naturally, is more difficult to 
appraise in dollars and cents. Con- 
material has been pub- 
lished recently, however, which in- 
dicates considerable increase in 
production, safety, and savings in 
materials with rejects, 
tributed specifically to higher light- 
ing levels. These have been specific 
studies. These savings have 
beer. enough to justify many hun- 
dreds of footcandles. Conversely, 
light loss due to inadequate light- 
ing maintenance wastes manpower 
and materials, and increases 
turnover. These all become plus fac- 
the justification of better 
lighting maintenance. 

It is evident that the burden of 
proof of the losses of light due to 
poorly maintained 
lighting rests with the lighting in- 
dustry. There few 
studies made along this line, but 
they have been few and far 
apart that their value has been lost 
in the maze of new lighting de- 
velopments that are _ introduced 
each year. The Lighting Mainten- 
ance Committee of the Illuminating 
Engineering currently 
embarking on a program to develop 
just such proof. A wealth of data 
and new information must be col- 
lected and appraised. But when 
this task is completed, the basis for 
a sound evaluation of lighting main- 
tenance will be available. 


be 


losses 


are 
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less at- 
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Higher Lighting Levels Mean Still More 


Customer Benefits 


Lighting is now entering a new era. It is destined to play an ever increasing role 


in the lives and activities of people everywhere. Its inherent benefits will expand, 


as lighting levels increase, and as new and advancing technology is applied. 


By Berlon S: Cooper, Associate Editor 


HE ne IES lighting levels are 
ilready here and in use, and for 
many very good reasons. Call it 


advanced 
like. But 


“higher” 


lighting practice if 


and 


you 


these new so-called 


lighting levels already 


exist, in a wide range and variety 
of lighting installations, which have 
been made over the past four or five 
years. These installations have been 
made because they pay dividends to 
the lighting customers who have in- 
vested in them, dividends in the 
customer benefits. 
cautiou but far-sighted 
after looking at the 
light, coldly and ana- 


form ot 

Mar 
businessmen, 
facts about 
lvtically, have already bought and 
had installed modern lighting sys- 
tems which more than meet the new 
IES recommended lighting levels. 
And this done for the 
simple reason that these customers 
that lighting 
which provided greater see- 
and more comfortable 
seeing would pay dividends—would 
be a sound investment. 

The [IES recommended 
levels of illumination, with which 
the [IES lighting levels 
being compared, were based on var- 
ious IES-ASA Recommended Prac- 
tices, approved and adopted on dif- 
fering dates over a period of sev- 
eral years. 


has been 


recognized 
levels, 


Ing accuracy 


higher 


former 


new are 


These older recommen- 
outdated. Current 
lighting practice has been to install 
lighting levels which generally ex- 
ceeded the older values. Thus, the 
Blackwell research provided a new 
and valid for the 
new IES recommended lighting lev- 
els, and an opportunity to up-date 
the old recommendations. The new 
recommendations are now more in 
line with the lighting 


dations were 


basis 


scientific 


advanced 


CHART |—Growth of Lighting Levels 
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*IES adopts new “Recommended Levels of Illumination,” bosed on footcandies 


on the visual task 


practice which had already devel- 
oped. The history of the growth of 
lighting levels is shown in “Chart 
I—Growth of Lighting Levels.” 
The term “higher lighting levels” 
is probably well understood within 
the lighting profession, but it car- 
psychological connotation 
which is misleading to the lighting 
prospect. Some other designation 
might well be more appropriate, 
such as the “new IES lighting lev- 
els,” or “current lighting practice.” 


ries a 


Value of Electric Lighting 


Historically, electric lighting has 
played a major role in the industrial 
and commercial development of the 
United States. Electric lighting has 
made possible our 20th Century 
continuous, round-the-clock, 24- 
hour-a-day economy. Before the ad- 
vent of electric lighting, ours was 


an agricultural daylight economy. 
Thus, viewed broadly from this 
standpoint, our national economy 
has achieved its present status of 
the world’s largest through the ex- 
ploitation and use of electric light- 
ing. 

Dr. H. L. Logan, internationally 
known for his research on light and 
vision, has defined the value of 
lighting most aptly. He has stated 
“The degree to which our civiliza- 
tion is dependent upon electric 
lighting is fantastic to the unob- 
servant. It penetrates every nook 
and cranny of modern living, from 
the delivery room where the new 
life comes into the world, the nurs- 
ery where it spends its first few 
days, the home in which it grows, 
the school in which it is taught, the 
roads it has to travel at night, the 
office, the institution or factory it 
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TABLE |—industrial Lighting Benefits 
Higher lighting levels* in factories will provide these 
benefits: 
® Higher productivity (more output per man-hour). 
® Increased production (more goods produced). 
® Greater accuracy (better workmanship). 
Greater seeing ease (employees see faster). 
Improved product quality (less rejects). 
Less waste (higher materials utilization). 
Greater safety (less accidents). 
Improved employee morale (better health). 
Better work supervision. 
Better housekeeping. 
Better employee relations. 
Better public relations. 


Based on new IES Recommended Levels of Illumination, and lighting 
quality considerations. 


POWER GROOVE fluorescent lamps in open top industrial re 
flectors provide 250 footcandles in this grinding area of a 
tool company. Note absence of sharp contrasts in brightness 
ratios. This new lighting resulted in 10% production increase, 
complete elimination of errors due to misreading of microm- 
eters, a 50% decrease in minor accidents, a rise in employee 
morale, and complete flexibility in machine location without 
having to rearrange the lighting 


works in, to the mortuary where it 
is finally laid out. This omnipresent 
electric light determines our enter- 
tainment, and shapes our customs. 
Its influence is everywhere in our 
country.” 

Light makes possible sight. With- 
out light we cannot see. And sight, 
as one of the five senses, reportedly 
accounts for 87% of all mental im- 
pressions. Light is therefore a vital 
necessity for our livelihood and 
well-being. How much light, and 
how it is controlled and utilized, is 
the task of the professional illumi- 
nating engineer, or his counterpart 
in commercial practice. 

Light makes vision possible, but 
the quantity of light, and how it is 
controlled (quality considerations), 
determines how fast we see, and 


the degree of comfort in seeing. 

Daylight is inconstant in both 
quantity and quality, and is avail- 
able only during daylight hours. 
Thus American commerce and in- 
dustry has accepted and adopted the 
more reliable electric lighting. This 
lighting is available at all times, 
around the clock, and can be cus- 
tom designed as to quantity and 
quality, for each and every seeing 
task, or end use application. There- 
fore the value of electric light, ap- 
praised in terms of what it does for 
lighting customers, and thereby for 
the nation as a whole, takes on new 
stature in the light of these broad 
considerations. 


Lighting Appraisal 


Electric lighting is today a way 


TABLE Il—Office Lighting Benefits 


Higher lighting levels* in offices will provide these bene- 


fits: 


Higher productivity (more output per man-hour). 


Faster completion of work. 


Greater accuracy (fewer errors). 


Improved vision( employees see faster). 


Less eye-strain (fewer headaches). 
Less absenteeism (better health). 


Improved employee morale. 


Better environment (improved appearance). 


Better employee relations (good place to work). 


of life. It is generally taken for 
granted. Therefore, buyers of light- 
ing systems can well afford to make 
hard-boiled and critical appraisals 
of proposed lighting systems, and 
usually do. The real problem from 
the lighting industry’s viewpoint, is 
the fact that it is a difficult matter 
to properly evaluate the many light- 
ing benefits which a proposed light- 
ing system may provide. This is a 
difficult problem even for the light- 
ing salesman, or lighting engineer. 
And since this is so, how can the 
prospect be expected to make a valid 
appraisal? Without proper guid- 
ance, how valid are his appraisals? 

Lighting systems cost money. 
And systems which will provide 
higher lighting levels are expected 
to cost even more. Thus, it is only 





4-FT SQ fluorescent luminaires recessed in ceiling in an al- 
ternate panel arrangement lights this modern open office area 


Better public relations (prestige value). 


to a level of 90 footcandles. Note that desk tops, floors, 
columns and partitions are light in finish, and aid in creating 
a comfortable visual environment. 


Based on new IES Recommended Levels of Illumination, and lighting 
quality considerations 
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TABLE Ill—School Lighting Benefits 


Higher lighting levels* in schools will provide these bene- 
fits: 


® Students see faster (adequate illumination). 
® Greater seeing ease (adequate illumination). 
More accurate seeing (adequate illumination). 
Students learn faster (see better). 
Better student posture (uniform lighting, no shadows). 
Eyesight conservation (adequate illumination). 
Better health (no eye-strain, or headaches). 
Better space utilization (uniform lighting). 
Better teacher supervision (no dark areas). 
Better housekeeping. 


* Based on new IES Recommended Levels of Illumination, and lighting 
quality considerations 


TABLE IV—Store Lighting Benefits 


Higher lighting levels* in stores will provide these benefits: 


®@ Increased sales (more customers). 

® More customers (light attracts people). 

® Faster appraisal (customers see better). 
More items sold (special items highlighted). 
Satisfied customers. 


Fewer returns (better appraisal). 
Improved appearance (light enhances environment) 
Better environment (light creates cheerful atmosphere) 


Improved employee morale (less eye-strain, less head- 
aches). 


Better public relations (customer satisfaction). 


Based on new IES Recommended Levels of Illumination, and lighting 
quality considerations 


BASIC PRINCIPLES of store lighting are well illustrated by 
the many techniques used to light this shoe store. Displays 
are highlighted by incandescent reflector spots, surface- 
mounted on walls and recessed in the ceiling. Recessed fluores- 
cent ceiling panels flood the entire sales area with dif- 
fused uniform illumination. Fluorescent lamps in the wall 
coves, which extend around the entire room, light the per- 
imeter ceiling softly, to provide uniform brightness through- 
out the area. Pendant indirect incandescent units, suspended 
from the center of the ceiling, light the center ceiling area, 
and add a decorative touch. 


PLASTIC LOUVER panels below fluorescent lamps in ceiling 
cavity form a luminous panel ceiling in this classroom, is 
highly efficient, low in brightness, provides shadow-free illu- 
mination, and greatest possible ‘‘seeability’’ and visual com- 
fort for the students. Luminous ceiling treatment lowers 
brightness contrast ratio with outdoor area, as photo illustrates. 


TABLE V—Home Lighting Benefits 


Higher lighting levels* and greater lighting flexibility in 
homes will provide these benefits: 
® Better lighting for every seeing task. 


® Correct illumination for each activity. 


© More speed and accuracy in food preparation and 
cooking. 


‘Aore comfort in reading, studying, etc. 


Greater utilization of floor space, and freedom in 
furniture arrangements. 


More attractive homes. 


Push button availability of various “mood” effects, 
and decorative treatments. 


Happier home life, better health, and improved morale. 


* Based on new IES Recommended Levels of Illumination, and lighting 
quality considerations. 


VARIETY of home lighting techniques are illustrated in this 
picture. (I to r): Wall case is self-illuminated, with translucent 
top which filters light upward; Spotlight on ceiling lights 
picture on wall; Floor lamp in corner provides light for easy 
chair; Table lamp in foreground; Wall valance lights rear wall 
and two windows; Wall bracket lamp lights desk; Recessed 
spots in ceiling light planter behind desk; Floor lamp in fore- 
ground lights ceiling; Torchieres light ceiling and wall at 
right; Bracket on wall at right lights wall and ceiling, and 
ceiling recessed incandescent lights table at right. Flexible 
control arrangement permit a wide variety of lighting effects 
to suit any mood or occasion. 
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TABLE Vi—Basic Factors for Customer Appraisal of Cost of Lighting Versus Benefits 


(On new construction, use this table to compare proposed lighting systems of different levels of illumination 
and quality. On relighting projects, use this table to compare the proposed new lighting system with the 


existing lighting system.) 


Lighting System Costs* 


Dollars 


Value of Lighting Benefits to Customer 


Dollars 





Initial Cost 
1. Lighting system (installed cost) 


quired to handle lighting load only 


Direct Benefits from Lighting (Annual) 

17. Value of goods (or services) produced annually 

2. Electrical wiring system for lighting only, (installed cost) ——- 18. Efficiency increase, attributable to better lighting (%) 

3. Air conditioning system,( pro rata cost for capacity re- 19. Annual value of efficiency increase (item 17 x item 18) 
20. Decrease in product rejects, under better lighting 


4. Other building costs, or savings, attributable to the light- 21. Annual savings (labor and materials) for decrease in 
rejects (item 20 x unit cost of labor and materials) 
22. Annual savings due to reduction in accidents with better 

lighting 
23. Other direct savings in direct benefits -— 
24. Total value of annual direct benefits (items 19, 21, 22, 23)— 


ing system installation 


5. Total lighting system cost (items 1, 2, 3, 4) 


6. Amortization period (years) 


Annual Operating Cost 


7. Annual energy cost (at estimated ¢/kwhr 
8. Annual cost of lamps (for replacement) 


cleaning and relamping) 
10. Total annual operating cost (items 7, 8, 9) 


11. Annual amortization cost (principal plus interest) 


12. Total annual owning cost 
13. Number of employees 


items 5, 10, 11) 


14. Annual cost of lighting, per employee (item 12 divided 31. 


by item 13) 
15. Total annual payroll 


16. Annual lighting cost per employee, as a percentage of 33. 
item 14 divided by item 15) 


annual payroll 


For detailed procedure for estimating 
Cost Analysis,” by A. C. Barr and C. L. 


logical that customer benefits must 
be measured in dollars also, in order 
to provide a common denominator 
between and benefits. This 
means that appraisals will take the 
form of an economic analysis. In 


costs 


such analysis, it is relatively easy 
to determine the cost of a lighting 
system, either existing or proposed. 
It is not so easy, however, to deter- 
mine the value of the benefits to be 
derived from the system. Only the 
lighting customer is qualified to 
place a monetary value on such 
benefits, since he, and only he, can 
relate these benefits to his own busi- 
ness operation in terms of dollars. 

In view of these considerations, 
an effort has been made here to 
point out only, and to list, some of 
the benefits which may be expected. 
Lighting benefits vary between one 
type of business activity, and an- 
other, although certain types of 
benefits will obtain for each type of 
business. Thus, separate listings of 
benefits are made for industrial, 
office, store, school, and the home. 
These are presented in tables I to 
V, inclusive. These lists are not 
considered all inclusive—lighting 
prospects will undoubtedly think of 
still other benefits as they begin to 
evaluate lighting as it applies to 
their own specific lighting require- 
ments. 

Lighting prospects may be classi- 
fied as either of two types. One 
type, is the prospect that is build- 


Indirect Benefits from Better Lighting (Estimated Annual Value 
9. Annual lighting maintenance cost (repair, plus labor for 25. Reduced labor turnover 


26. Better work environment 


improved employee morale) 


27. Better housekeeping (employee reaction 


28. Better public relations (prestige value) 


29. Other indirect benefits 
30. Total annual value of indirect benefits (items 25, 26, 27, 


28, 29) 


Total annual value of all lighting benefits (items 24, 30) 


32. Annual value of lighting, per employee (item 31 divided 


by item 13 


Return on lighting investment (item 32 minus item 14 


—- divided by item 14) (%) 


ing a new structure, and the other 
is the relighting prospect that al- 
ready has a lighting system, but is 
considering a new one. In the case 
of the prospect who is building a 
new structure, he is interested in 
comparing type and quality 
lighting system with another, such 
as a 50-footcandle system versus a 
100-footcandle system. In the case 
of a relighting prospect, his interest 
is in a comparison of his existing 
system with a new and better sys- 
tem. Table VI, shown above, has 
been prepared in an effort to sim- 
plify preparation of data for such 
comparisons. It is suggested that 
lighting prospects develop compara- 
tive data on lighting systems under 
analysis with the help and coopera- 
tion of their electrical contractor, 
or consulting engineer, as these in- 
dustry specialists can provide the 
needed initial cost and installation 
data, and annual operating costs. 

In the past, lighting system de- 
sign has been based primarily on 
illumination levels only for visual 
performance. More recently the 
factor of visual comfort has been 
used to some extent. And now, with 
lighting levels being increased, the 
factor of aesthetic pleasantness is 
receiving more attention. Certainly 
this is an important factor with 
considerable merit for the lighting 
customer. But its value is definitely 
something that only the lighting 
customer can determine. 


one 


the cost of a lighting system, see 
Amick, Illuminating Engineering, Sept 


Fundamentals of Lighting 
1951 


Future of Lighting 


Electric lighting is destined to 
play an ever broadening role in our 
lives and activities. It is already 
facing much broader horizons, func- 
tions well beyond those of utility, 
convenience and safety. 

Electric lighting is being 
considered in a much broader sense. 
Architects now considering 
light as an element of design. Also, 
they are beginning to realize that 
only through intelligent use of light 
can the design features of their 
structures be portrayed to best ad- 
vantage. Several architects have re- 
cently featured light in this man- 
ner, and the trend is growing. The 
full possibilities, however, of what 
can actually be accomplished with 
light remain to be explored. Build- 
ings using light as a design element 
to date have involved static, or fixed, 
lighting effects. Still to be explored 
is the broad field of light in color. 
Then there is the whole field of vari- 
ations in intensities of light, both 
in “white” and in color, for inter- 
esting and dynamic changes in 
mood and environment. These fields 
offer endless possibilities. 

The results can be highly exciting 
and aesthetically pleasing. Add 
these possibilities to the functional 
and utilitarian benefits of today’s 
modern lighting, and the future of 
lighting is one of expanding growth 
and service to people everywhere. 


now 


are 
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Keeping 
Ahead of 
Demand 


Recognizing the fact that tenant electrical 


requirements are doubling every decade, 


management of old Cleveland office build- 


ing triples capacity of existing distribution 


stallation was by Merrill Electric Co. 


ONTINUOUS MODERNIZA- 
TION is the theme subscribed 
to by Douglas F. Schofield, 

manager of the 56-year-old 14-floor 
Schofield Building in Cleveland, only 
recently ving invested in a new 
service new bus duct 
circuit breaker 
distribution panels, new branch cir- 
cuiting to tenant offices and stores, 
and new fluorescent lighting in pub- 
lic lobbies and corridors. 

This modernization program is 
no “stop-gap” expedient. Rather, 
it is designed to “play leap-frog 
over present electrical loads and 
insure the future.” With 15 watts 
sq-ft now available over three acres 
of rentable floor area, this program 
is proving effective in attracting 
new tenants as well as holding old 
ones, in spite of the fact that tough 
renting competition now exists in 
downtown Cleveland as a result of 
commercial buildings 
in the immediate vicinity. 

In greater detail, the present 
modernization program necessi- 
tated construction of a new utility 
vault, increasing transformer ca- 
pacity from 450 to 750 kva, and 


entrance, a 


riser system, 


new 


several new 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


DISTRIBUTION CENTER, with rear access panel opened, 


hows bus structure related to 3000-amp service entrance and 


main switch. Armored cables from transformer vault are seen 


above head of manager Schofield, while flexible cables rising 


system of 1902. 


providing both space and bus facili- 
ties to re-increase capacity to 1500- 
kva when required. It also included 
a modern metal-enclosed distribu- 
tion center in the basement, includ- 
ing a 3000-amp Pringle switch 
with lug limiters and indicating 
ammeters for each phase. This 
new installation replaces a live- 
front obsolescent relic of the past 
(see accompanying illustration). 
To connect vault buses with this 
new basement distribution center, 
flexible armored cables were sup- 
ported on trapeze racks, hangers 
being secured to flanges of over- 
head beams by means of C-clamps, 
as pictured. This distribution 
medium was selected, rather than 
rigid conduit or bus duct, due to 
existing thick bearing walls, twist- 
ing corridors, changing ceiling 
heights and the prevalence of count- 
physical and _ other-service 
facilities. Furthermore, since no 
adequate vertical shaft existed be- 
tween the basement and the second- 
floor electric closet, armored cable 
was likewise used between these 
two terminals, being snaked up- 
wards through small, unaligned 


less 


: . . . to base of busduct riser system are noted at upper right. Pres- 
system in major modernization move. In- ent service capacity is three times greater than system imme- 


diately preceding it and ten times greater than the original 


iS 
passageways and openings dis- 
covered behind a stairwell wall. 


Vertical Busduct Distribution 


Since electric closets on upper 
floors were vertically tiered, it 
was decided to install a 2500-amp 
4-bar enclosed busduct from the 
2nd to the 10th floor, reducing the 
capacity of the riser to 1000 amps 
at that point, but continuing the 
busduct medium to the top of the 
building. 

This installation materially ex- 
ceeds present tenant demands, for 
it was sized by arbitrarily doubling 
present meter consumptions, then 
increasing it still further to pro- 
vide for eventual air-conditioning 
of all offices in the building. At 
present, loads are balanced evenly 
on the three phases and, since ca- 
pacitors are being installed in con- 
junction with the connection of all 
large motors, power factor is ex- 
pected to remain fairly high. 

As to local distribution on the 
various floors, old cartridge- and 
wire-fuse live-front panels are now 
being progressively replaced by 
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enclosed breaker panels; submeters 
are being recalibrated; minimum 
size of branch circuiting to tenant 
premises is being increased from 
No. 14 to No. 10; capacities of 
switches and breakers are being 
raised (through replacement) to co- 
incide with new circuit capacities ; 
breakers are being plainly identi- 
fied as to capacity and the space or 
equipment they control; and tenant 
wiring is being simplified, rerouted 
and consolidated so that electrical 
control can be centered at one loca- 
tion (rather than at four or five 
as previously) for each tenant. 
Since the Schofield Building has 
been owned and operated by the 
same family interests since its con- 
struction in 1902, and since the elec- 
trical system has been the “baby” 
of the same chief electrician for 51 
years, fairly complete records are 
available concerning previous costs 
and modernization work. 
For example, the building cost 
$767,000 when built. Of this 
CHIEF ENGINEER Frank J. Bowe uses clamp-on meter to check amount, $38,000 (5%) was for an 
phase loading of old live distribution board in basement of 56 “electrical system” that included a 
year-old building Assembling complete, accurate, long-term 


modernization data was possible because of a detailed filing 
system and the memory of this engineer 


steam generating plant to produce 
110/220-volt ac, 4 mains having a 
total capacity of 900 amps, a 100- 
amp distribution panel on each floor 
and 2-wire branch circuits radiat- 
ing to individual offices. 

Compared to these early figures, 
it is interesting to note that the 
present busduct installation plus 
work related to the installation of 
j-wire, ac service facilities cost 
over $60,000, while new transform- 
ers and vault construction cost the 
locs] utility company over $95,000. 
These two items alone indicate that 
recent electrical modernization has 
cost four to five-times more than 
the complete original system did 
at the turn of the century, while 
costs of other intervening “mod- 
ernization” programs raise this 
ratio still higher. 


System Capacity 
Increased 1000% 


Checking the original plans fur- 
ther reveais the fact that the first 
electrical installation provided 
about 14 watts/sq ft, or about 2 
amps per room. This is only a 
tenth of today’s system capacity 
and seems somewhat ridiculous 
when compared to present stand- 
ards, yet it was considered “ade- 
quate” half a century ago when 
tenants used current just for light- 





WORK-IN-PROGRESS view, taken in typical upper-fioor electrical 
closet, shows enclosed 4-bar busduct riser, floor take-off tap box, . ‘ r 
plus on assortment of old submeters which were later regrouped ing—and not much lighting, at that. 
and connected to modern circuit-breaker panel. Capacity of system By 1915, the system was experi- 
is now equivalent to 15 watts per sq ft. encing its first need for “modern 
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FLEXIBLE ARMORED CABLES supported by ladder racks were used to carry utility 


service from vault to basement distribution center. 


Flexibility of feeders plus variety 


of ladder sections simplified routing through twisting corridors, under beams and 


pipes, over doorways and through thick bearing walls 


Installation is part of latest 


move in building management's continuous modernization effort. 


And, when a_ worn-out 
boiler plus sharp coal- and labor- 
rate electrical 
re-evaluation, it was deemed expedi- 
ent to switch to utility-supplied de 
and replace the  steam-driven 
freight elevator with an electric 
one, 


ization.” 


increases forced an 


This failed to solve the complete 


problem, for some tenants (doctors 
and dentists primarily) could not 
replace specialized ac equipment 
during that World War I period. 
This necessitated the addition of a 
second, smaller ac service from the 
outside. Moreover, with sub-meter- 
ing coming into vogue and calibra- 
tion of meters being somewhat 
neglected, wide discrepancies in 
tenant electrical charges resulted 
in considerable annoyance to all 
parties concerned. 

By 1940, all meters had been re- 
calibrated, resulting in an interval 
of peace—but then some of the 
tenants heard about the wonders of 
air conditioning and  3-phase 
motors. 

This lea to another stop-gap 
service entrance, more meters and 
more wiring that “ grew like 
Topsy.” At the same time, still in 
the interest of “modernization,” the 
four original hydraulic passenger 
elevators were replaced with multi- 
voltage floor-leveling units oper- 
ated by ac/dc m-g sets, with an- 
other new cable-in-conduit riser 
being carried up the freight hatch 
and through attic space to the new 
elevator penthouse. 

With growing loads, the manage- 


just 


ELECTRICAL 


ment then became acquainted with 
the mysteries of utility demand 
charges—which were indirect bless- 
ings insofar as they prompted a 
system survey and eventually dic- 
tated the installation of capacitors 
in the penthouse to correct the 
building’s power factor. That move 
(in 1949) was a pioneering step in 
the Cleveland area and, since the 
capacitors quickly paid for them- 
selves through savings and were 
duly publicized, the move inaugu- 
rated a general adoption of pf- 
boosting equipment in similarly 
affected buildings throughout the 
city. 


Modernization Tied to 
DC-AC Switch 


About that same time, the local 
utility standardized upon 4-wire 
110/208-volt ac for general down- 
town utilization, rather than upon 
de service, as formerly provided. 
So, again in the interest of “mod- 
ernization,” transformers rated 
for 450 kva were installed in the 
original coal bin of the Schofield 
Building—a move designed to 
“positively insure future capacity.” 

Five years ago, however, even 
this latest source of supply became 
inadequate. Demand charges 
started climbing again. Main fuses 
popped regularly at noon during hot 
summer days. Passenger elevators 
(inadvertently connected to the 3- 
phase section of the main distribu- 
tion board) shut down when an air 
conditioning unit in of the 
stores blew a fuse. 


one 
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CABLE RACKS are supported by means 
of hangar rods and C-clamps secured to 
lower flanges of overhead structural 
beams. 


This called for more stop-gap 
measures, such as installing fans 
in the vault for forced-cooling of 
transformers, temporarily by-pass- 
ing inadequate switches, and re- 
questing some of the larger tenants 
not to use their air conditioners. 

That condition dictated another 
extensive re-evaluation or the elec- 
trical system and it showed that 
the system was overloaded from 
top to bottom, a condition caused 
partially by the fact that tenant air 
conditioners had jumped from 25 
units to over 100 between 1952 and 
54 (and they have doubled again 
between ’54 and the present). 

This returns us to the beginning 
of this discussion, for it was exist- 
ing conditions in 1954 that con- 
vinced Schofield management that 
“stop-gap measures are compro- 
mises that cannot be tolerated.” 

This case-history has a definite 
objective: to emphasize the fact 
that electrical consumption in all 
types of occupancies and fields of 
endeavor is continuously increas- 
ing. Tenants’ generally expect 
and demand electrical capacity to 
supply their requirements—or their 
whims. 

This focuses attention on a seri- 
ous problem and a clear alterna- 
tive: old buildings must “play leap- 
frog over present electrical loads” 
and subscribe to intelligent far- 
reaching modernization programs, 
or they can ignore their inade- 
quacies and face losses of tenants, 
income and, eventually, insolvency. 
There is no alternative! 
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Billing Contract 
Additions 
And Changes 


How to bill change-orders or “extras” to get a fair 


return and still maintain customer good will. 


By Ray Ashley 


Research and Consulting Engineer, Oak Park, Ill 


PRICING SHEET 





ET 2 NETRA RS ROSIEN 
FIG. 1. ADDITIONAL WORK not affecting main contract can be estimated and 


billed in normal manner. Change orders are more involved. 





for his “extra” work by just 

sending a bill without explana- 
tion or elaboration, fine. However, 
there are times when he must be 
prepared to substantiate his billing. 
Such is the condition on which the 
following discussion is based. This 
article is, in effect, a response to re- 
quests from electrical contractors 
for something to help stabilize prac- 
tices. It is not an attempt to pre- 
scribe, or recommend that any con- 
tractor establish, any fixed rules for 
figuring and billing additions and 
changes. Neither is the author 
trying to tell any contractor to 
“stick his neck out” by supplying 
a lot of unnecessary data along 
with his billing. It is designed to 
be more or less a guide-post which 
can be adapted to individual billing 
problems. If a contractor is to 
operate with impunity, his dealings 
must be flexible and adaptable to 
particular cases. 

As used throughout this dis- 
cussion, the term “extra” denotes 
the long established trade-mean- 
ing of “additions to, or changes 
in, work that is covered by con- 
tract.” Such “extra” work has long 
been a source of contention be- 


|’ A CONTRACTOR can collect 


tween contractors and_ buyers. 
Three of the principal reasons for 
this are: 

1. Buyers cannot become recon 
ciled to the seemingly high opera- 
ting costs of electrical construc 
tion. 

2. There is a great tendency to 
let the general contractor set the 
pattern for markups and billing. 

3. Buyers are trying to keep 
costs within an appropriate 
amount. 

Contractors and estimators un- 
doubtedly are familiar with the 
foregoing causes. Now, let’s con 
centrate on practical solutions that 
will minimize any contractor-buyer 
friction generated by these con 
ditions. 


Suggested Practices 


Wide variation in types of con- 
tracts, extent of extras, material- 
labor ratios, and many other 
factors, make it impossible to set 
up any fixed rules. However, we 
can establish certain practices that 
will tend to stabilize billing and, 
simultaneously, do much to educate 
the buying public. 

The following practices can be 
used to secure justified markups 
and amicable settlements: 


134 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... OCTOBER, 1959 





When figuring and billing extra 
work 


1. Include direct job costs as 


PRICING SHEET tate fire 


d PAPO L7/ CFRATION 
ADDRESS 


such. Do not try to cover them by 


ADORESS 


PUM, Adekee 


using a high overhead markup. 

2. Vary overhead according to 
the volume of change. 

3. Use separate markups for ma- 
terial and labo 


1. Use individual esti $0"? 7024 || asi | 
se in ual es ates for ool wih? 4h 1 | igiee 
‘ dividual estimates fo1 02 geil yee 


additions and omissions, when 


st &+-+ 
+4 


changes and_ substitutions are Pe t 
made. Mah atta aur sen { ott y pee 


5. Omit or reduce normal over- 





head when applying it to omissions. 

6. Use representative overhead 
so that the markup for profit will 
not have to be boosted to help 
cover operating sts 

Three things always must be re- 
membered: 1) It is easie1 sell 
direct job costs thar l sell] 
overhead. 2 It 1 asier to sell 
overhead than it to sell profit. 
3) It is easier to sell labor markup 
than it is to sell material markup. (ggg 

First, let's study the problems of gig. 2. PRE-START CREDIT for omissions ordered before main contract work is 


tarted may justify some credit allowance for overhead and return included in original 








dealing with private business. 

Work with government agencies 
ill be a separate subject. 
he foregoing recommendations te PRICING SHEET 

can be Dest rated DY the hypo- 

thetical estimates which follow. It 

is common acti for contractors 

to substantiate their charges by 

reviewing the estimate with the 

buyer. Many customers insist 

on having estimates to show how 

costs were arrived at. Our examples 

will be treated as though the 

practice of submitting estimates 


was general. 


Contract Additions 





When only a contract addition 





no changes or substitutions) is in- 
volved, the estimate can be pre- 
pared in the conventional manner 
as indicated in Fig. 1 

To avoid too many listings in 
Fig. 1, the cost of the foreman’s 
and superintendent’s time is in- 
cluded in the labor units. Job costs 
such as cartage, tools and insur- 4G, 3, POST-START CREDIT for omissions ordered after main contract work is 
ances are listed. In most cases, started may not justify any credit allowance on overhead and return included in 
there will be additional listings original contract 
for items such as incidentals and 
inspection. 

For markup purposes, job costs but it reminds the owner that to material and 35% applied to 
are treated as material items. electrical contracting is a service labor, produces a lower cost than 
There are two reasons for this: trade. He is willing to pay more 20% applied to the combined cost. 
1) They do not justify a higher for services and overhead than for This, of course, would not be true 
markup. 2) To use the same mark- just plain overhead. The term _ in the case of a low M/L (material- 
up as for labor would be inviting often has its sales value. labor) ratio. 
trouble. A buyer might take exception to The markup for “Service Re- 

The item labeled “Service and the 35% applied to labor. If so, turn” is extremely modest, but 
Overhead” is just plain overhead, he can be shown that 10% applied practice and competition have built 
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FIG. 4. TWO ESTIMATES, one for original and one for revised layout, are often : 


essary on changes tc 
costs. Note reduced markup on 
often justified 


credit e 


barriers that are hard to overcome 
If one can use 10% on material, he 
is not asking too much. Minimum 
markups on material, however, 
make it collect 
markups on labor. 


easier to justified 


Pre-Start Credits 


Fig. 2 shows an estimate for 
work to be omitted from the orig- 
contract. This request came 
the main contract work 
started. The estimate assumes that 
the contractor included normal 
markups in his original price. Of 
course, markups for must 
than those the 
original contract. 

Immediately, some will 
ask, “Why figure any overhead and 
return (profit) in a credit 


9, 


mate ! 


inal 
before 


credits 
be less used for 


readers 


esti- 
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timate 


secure adequate reimbursement for estimating and plan revision 


Omitting all markups on credits 


For two reasons: 
1. We cannot close our eyes to 
facts. 
The estimate for a credit 
before the job starts sets a 
pattern for billing 
work to follow. 
The Facts. The “omis- 
estimate in Fig. 2 was pre- 
pared before any work was started. 
The contractor’s only expense was 
that of including the work in the 
original estimate and figuring the 
credit. This is only a small part of 
the cost for supplying the complete 
installation and the owner knows it. 
A contractor justify his 
claims for part of the overhead and 
profits, but not all of it. Fig. 1 
shows the original estimate to be 
$826.90. Fig. 2 shows a credit of 
$699.70. The difference is $127.20. 
For this type of work, it is just. 


extra 


Facing 


sion” 


Can 
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For the same volume change in 
branch wiring it would more than 
likely be inadequate. 

Setting Future Billing Pattern. 
The estimates submitted at the be- 
ginning of the contract set the pat- 
tern for future billing. The buyer 
endorses the 40% of normal over- 
head as being acceptable for credits 
and at the same time he endorses 
the normal overhead as being suit- 
able for additions. When he studies 
the credit he learns what to expect 
in future billing. 


Post-Start Credits 


Fig. 3 is an estimate for a credit 
after the main project is unde 
way. It is for normal conditions 
Other conditions will be discussed 
later. 

Cartage are not in 
cluded in this estimate. The tools 
and material have delivered 
and tools are subject to much the 
same depreciation as if used. 

There is 
because the contractor’s operating 


and tools 


been 


no credit for overhead 
costs are as great, or perhaps even 
greater than they would have been 
had the work gone ahead as con- 
tracted for. The work has been fig- 
ured twice. A special trip may be 
required to explain the credit. A 
letter must be written. Plans must 
be changed. The credit will have a 
separate entry on the books. For all 
of this, the 
$185.45—the difference between the 
totals in Figs. 1 


contractor is asking 
and 3. 

The estimate in Fig. 3 is for nor- 
mal conditions. However, the ma 
terials may be such that they can- 
not be any other part of 
the job. By the time they are re- 
turned they may not be in good 
enough condition to be used on an- 
other project. Under such condi- 
tions no credit could be allowed for 
material and the labor credit would 
have to be reduced to take care of 
the extra handling expense. There 
are many other factors that could 
justify reducing credit allowances. 


used on 


Change Orders 


Change orders are a special type 
of extra. In many they 
amount to cancelling a portion of 
the original contract 
tuting a brand new installation. 
Cost of figuring them is all out of 
proportion to the actual change in 
the cost of material and labor. To 
avoid excess losses, two estimates 
must be made. 


cases, 


and substi- 
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Fig. 4 shows the credit and ad- 
dition estimates for a completely 
revised lighting layout (hypothet- 
ical). The actual change involved 
only the quantities for two outlets. 
However, the materials for both 
layouts had to be measured off and 
listed. A difference of $83.75 (ad- 
dition) between the two estimates 
is shown. This would be more than 
a normal charge for two outlets, 
but it is a small charge for the 
contractor’s services. 

Had an estimate been prepared 
for just the difference in materials 
it would have illustrated 
in Fig. 5. The $21.30 result would 
little more than pay the 
mating time. 


been as 


for esti- 

If an owner insists on having an 
estimate for the change in 
quantities, the contractor must in- 
clude ample allowance for estimat- 
ing time, and use markups in keep- 
ing with the volume of change. 

It cannot be stated too often that 
the contractor always must use dis- 
cretion. There are times when he 
will find it prudent to make no 
charges at all for the types of 
changes we have been studying. 
The markup on the main contract 
may 


just 


ustify such action, or he may 
be able to make up the loss on some 
other extra. Some owners do not 
object to paying a reasonable price 
for major additions or changes, but 
it annoys them to be billed for 
small items. 

In suggesting a sliding scale for 
billing additions and changes, it 
is not expected that any such prac- 


tice can be generally established. 
However, something must be done 
to convince buyers that the cost of 
supplying such work runs high. 
Here, varied markup can be used 
to advantage. 

There are curves, based on sub- 
stantial research (see Electrical 
Estimating, McGraw-Hill Book 
Co.), that show how overhead costs 
vary according to the volume of 
contract. The variation in the cost 
of extra work is much the same. 
Contractors have used these curves 
to boost allowed markups. 

When a buyer sees curves that 
show how overhead drops from 
30% for a $500 job to 9% for a 
$100,000 job, he realizes that small 
additions must have higher mark- 
ups than the main contract. 

An established practice is to use 
the same markup for all extra work 
throughout the life of a contract. 
No doubt contractors will wish to 
continue this practice if allowed a 
substantial amount. If the buyer 
objects to the billing, the contrac- 
tor can offer him the option of ac- 
cepting a fixed amount or a sliding 
scale for markups. Chances are 
that, in the end, a fixed amount can 
be established. It will simplify bill- 
ing for the contractor and checking 
for the buyer. 

A sliding scale of markups offers 
the more reasonable form of billing. 
It protects the owner against high 
charges on large volumes and pro- 
tects the contractor against losses 
on small volumes. 

Contracts for government work, 


FIG. 5. SIMPLE WORK ADDITION does not involve same estimating and plan check- 


ing expense 


Is a revised layout requiring same amount 


of material. Compare Fig. 
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obtained from architects or private 
engineers, are sometimes prose- 
cuted in a manner similar to that 
used for private work. They prove 
inviting. Contracts obtained in 
other ways prove difficult. 

Whether contracts are obtained 
through prime contractor or di- 
rectly from government representa- 
tives, the markups allowed are pat- 
terned after those designed for the 
general construction. With such 
restrictions, it is difficult for the 
electrical contractor to make ex- 
penses on small change orders. 

The author is familiar with work 
partially subsidized by the govern- 
ment. The contractor is allowed to 
add 15% to his cost. This is sup- 
posed to cover all of the contractor’s 
overhead and allow a profit. For 
small electrical additions and 
changes, the amount is ridiculous. 

Again the importance of direct 
job costs and separate estimates 
must be stressed. Tools, cartage, 
insurances, engineering, and blue- 
printing are all legitimate charges 
to the job. 

In cases brought to the author’s 
attention the contractor has found 
government agents ready to co- 
operate with him in getting the 
best settlement possible under the 
conditions of the contract. 


Extras No Bargain 


The ordinary extra is no bargain. 
A contractor may think he is mak- 
ing money on _ additions and 
changes. If he realized how they 
were affecting the main contract, 
the results would not look so grat- 
ifying. 

Many contractors have long con- 
tended that the best results are ob- 
tained on jobs where few or no 
changes are made. Extras often 
retard the main contract and are 
responsible for excess labor. 

If there are changes in one trade, 
more than likely there will be 
changes in other trades. With too 
many changes comes confusion. 
The project drags. The better me- 
chanics are tied up longer than 
anticipated. Profits dwindle. 

Any electrical contractor will do 
well to cultivate offices that turn 
out complete and comprehensive 
plans of the type that require no 
change orders. With such plans, 
the work of all trades moves with 
dispatch and the electrical contract 
rides along, with those of other 
trades, to an early and satisfactory 
completion. 





21 KW OF RADIANT BASEBOARD HEATING was installed 
in this 100-year old, ten-room home. Powering the heating 
system is a new 200-amp, 3-wire service entrance. Existing 
walls of the home are constructed of 6 ins. of solid wood and 
were not insulated further. The only insulation installed as 
part of the overall heating job was 6 ins. of wood fiber blown 
into the attic, plus 2-in. aluminum-covered batts tacked t 

the bottom of the first floor joists. The home, which i 

located only one block from the city’s business district, marked 
Hartford City Hardware and Electric Company’s entry into the 
electric home heating business. Since this time they have 
made over 100 individual installations with a total connected 
load of 1625 kw, half of which have been made in existing 
homes, replacing heating plants ranging from pot bellied 
stoves to comparatively new central fuel-fired systems. Included 


is one heat pump installation in a home only two years old 


Electric 


An eastern Indiana community provides a powerful 
example for electrical contractors everywhere of the 


business opportunities in electric heat application. 


By W. J. Martens 


SUNDAY SCHOOL CLASSROOM, one of three added to Hart- 
ford City’s Christian Church, is heated by 


fan-driven 


wall-mounted 
3000-watt electric heaters. The heaters 
being less expensive to install than fuel-fired unit 

unsightly pipes ductwork, fuel tanks, smoke, 
fumes, noises and drafts. Also, the clean electric heat mini- 
caretaking time. Units are 
needed (a few hours each week 


besides 
eliminate 
expensive 
mizes when 
, and only a short warm-up 
period is necessary to provide genuine comfort throughout 
all parts of the room. The Woolard Electric & Electronic 
Company of Hartford accomplished the installatior 


energized nly 


Heat Clicks 


REAS such as Hartford City are 
close to the farm, and 
tricity isn’t taken for granted. 

Since the beginning of rural elec- 
trification, the use of electricity on 
the farm has increased rapidly. To 
the farmer it is accepted as one of 
the safest and most economical 
means of heating and pumping 
water, cooling large quantities of 
milk, accomplishing cooking and 


elec- 





Is electric heat only for big city folks? Hartford City electrical 
contractors know better. From a standing start five years ago 
this eastern Indiana community boasts electric heat installations 
already running three times the national average and still 
headed upward. The utility, Indiana & Michigan Electric Co., 
started promoting electric heat in the area in 1954. The local 
electrical contractors were quick to take advantage of the 
opportunity. A combination of sound selling and top quality 
installation practice created a solid base for the strong growth 
of electric heat application in this community. It could happen 


in your town! 


laundry tasks, driving machinery, 
heating animal out-buildings and 
milking parlors, lighting barns and 
sheds, and illuminating barn yards, 
as well as the main house. 

How do these factors affect the 
rapid growth of electric heat in 
Hartford City? It is simply this— 
since the use of electricity has be- 
come the accepted way of accom- 
plishing farm tasks, the farmer is 
a most promising prospect for elec- 
tric home heating. Many farm 
houses are in need of modern up-to- 
date heating systems, and once the 
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INDUSTRIAL BLOWER-TYPE AIR HEATERS provide 105 kw 
of electric heating in this municipal water works pumping 
station. A total t even 15-kw, fan-driven, wall-mounted 
jependable automatic heat to a pump 
rination room. Each of the rooms is 
individually controlled from surface-mounted line-voltage 
thermostat Since the heating system requires no mainte- 
nance, employees manning the station are left entirely free 


blower jeliver fast 


room, Trice 


to perform their regular duties without bothering about main- 
tenance procedures normally required for fuel-burning heat- 
ing systems. The only adjustments necessary are to turn the 
various thermostats to desired settings. Power supplying the 
heating system and an array of pump motors is fed by a 
600-amp, 440-volt, 3-phase, 3-wire service entrance. Con- 
tractor was Morehead Electric Co. of Marion, Ind. 


in Hartford City 








4-H COMMUNITY BUILDING (70-ft by 180-ft) currently 
under construction on the outskirts of Hartford will feature 
3 types of electric heat: heating cables in the concrete floor, 
wall heaters and ceiling heaters. The perimeter of the build- 
ing is insulated with 2- by 24-in. sheets of styrofoam. The 
underfloor area is covered with a plastic film vapor barrier, 
of insulating concrete. Side walls have 4 ins. of 
wood fiber insulation, while attic space has 6 ins. of blown-in 


plus 4 in 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


wood fiber. A 600-amp, 120/240-volt, 1-phase, 3-wire main 
service feeds all the building’s heating, cooking (electric) and 
lighting loads. The barn-type building is being constructed 
to be used as a community meeting and activity center. A 
plus feature of the heating system is that it will be divided 
into 6 zones, each thermostatically controlled. The under- 
floor cable is designed to keep the temperature of building 
at approximately 50 degrees. 
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FIRST ELECTRICALLY HEATED SCHOOL BUILDING in the 
Midwest was Hartford’s Parkside Elementary School. (See page 
80, Electrical Construction and Maintenance, Feb., 1957 
In the kindergarten room (above), electric heater-ventilator 
units installed under windows are supplemented by electric 
heating cables. The underfloor cables , governed by a sepa 
rate thermostat, warm a section of the room's floor used a 


ELECTRIC HEAT IN NEW RESIDENCE. This is one of the 
many types of electric heating systems being installed 
throughout the Hartford City area. Residential electric heat 
aside from reflecting a substantial increase in revenue for 
electrical contractors, is also responsible for increased appli- 


farmer installs electric heating in attractive. 


his house and enjoys its benefits, 


Then 


they instructed 








a rest area. Heating load for the school total 276 kw 
Cooking and water heating loads total 76.8 kw. The heater 
ventilator units’ fresh air intakes are automatically c 
trolled by a time clock installed in the main switch 
housing (above). The time clock also controls night set 
The utility provides a special rate recently reduced 

cents per kwhr for electrically heated public scho 





ance sales in the All-Electric home. For example, the owner 
of this home, besides having a complete ceiling heating 
system, will use electricity for cooking and laundry tasks 
and water heating. Provisions also have been made to cool 
the home. The radiant cable heating load totals 14.4 kw. 


Electrical contractors interested 


he is quick to point out all the ad- 
vantages of the heating system to 
his neighbors and his friends in 
town. 

The Indiana & Michigan Electric 
Co. started promoting electric heat 
over five years ago—a time when 
many utilities throughout the coun- 
try openly discouraged its use. One 
of the company’s first promotional 
steps was to arrange meetings with 
local builders, electrical contractors, 
lumbermen, heating dealers and fi- 
nancial representatives. At this 
time they presented their case for 
electric heat, calling particular at- 
tention to revised rate schedules 
which would make its costs more 
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contractors on estimating and in- 
stallation procedures. They also of- 
fered free engineering services on 
heating layouts. They advised con- 
tractors of prospects and encour- 
aged them to sell one job to gain 
installation and operation experi- 
ence. They created interest and in- 
structed the public on the benefits 
of electric heat. And they kept in 
close personal contact with con- 
tractors, cooperated in manning 
displays in their stores during spe- 
cial promotions, and encouraged 
the placement of displays at various 
public affairs. Finally, a budget 
billing program was set up to en- 
able customers to spread their heat- 
ing costs over a 10-month period. 


in capitalizing on this opportunity 
for more business fulfilled their 
part in the success story by making 
sure they provided each buyer with 
the best installation possible. 

The utility’s Hartford City 
branch covers an area of 900 
square miles—serving a total of 11,- 
300 customers. Electrically heated 
homes on its lines include over 300 
resistance-type jobs, plus four heat 
pump installations. Of the total 
number of installations mentioned 
above, 37% are conversions and 
63% are in new homes. There are 
also a number of commercial ap- 
plications, including two _ school 
buildings completely heated elec- 
trically. 
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minimizes 
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COVER PHOTO: William F. Lorenz, W. D. Gale, Inc., Electrical Contrac- 
CO, Detroit, examine 
sed to protect and 
distribute power to upper floors of Buhl Building. e and weight of 
equipment placed in this room had primary importance. Installation was 
Buhl Building, 
Detroit, Mich., built in 1925, has long been one of the city’s preferred 
Electrical modernization, completed in 1958, assures 


tors; and H. C. McDaniel, Branch Manager, W 
new Westinghouse building-type switchboard which is 


made without enlarging doorway shown 


COVER INSET: 


business locations 


M. E. Tisdale, Westinghouse Sales Engineer; 
Ralph Thomas; and William F. Lorenz 
check two banks of single-phase, 4800-volt 
Westinghouse dry-type transformers for op- 
erating audibility. (Three 100-kva units, and 
three 167-kva units with top connections 
housing the low-voltage leads. 


the building’s continued “Class A”’ rating with adequate electrical facilities 


for many years to come 
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Close-up of building-type switchboard shows AB De-ion® type 
molded case feeder breakers. In background, Ralph E. Thomas; 
James E. Miller, Westinghouse Construction Sales Engine 
and William F. Lorenz are shown with three 100-kva DS-3 
dry-type transformers. Westinghouse dry-type transformers 
were specified because of their smaller size and lighter weight. 
Structural load had to be considered, as this converted rooftop 
room was not originally designed for equipment.) 


ee ee ee ee 
Se 
ee ee 


William F. Lorenz, M. E. Tisdale and Ralph E. Thomas 
(who, in addition to being Building Manager, is a registered 


professional electrical engineer), discuss the electrical plans 
which resulted in maximum modernization of Buhl Building at 
minimum cost and inconvenience. 





Buhl Building modernizes 
to Build Business Electrically 
for next 20 years’ growth 


Plans for the electrical modernization of the 
Buhl Building in Detroit began with an analysis 
of the present electrical needs of the building 
and its tenants and a careful estimate of its 
possible requirements for the next 20 years. 
The Building Manager, Ralph E. Thomas, 
worked closely with William F. Lorenz, Engi- 
neering Representative of the Electrical Con- 
tractor, W. D. Gale, Inc., Detroit, in pre- 
planning the electrical system. It was decided 
to double the capacity by retaining the existing 
system to supply power to the lower half of the 
building. A new source for power distribution 
would then be installed on the roof of the 
building to supply the upper floors. 
Westinghouse electrical equipment was speci- 
fied for the installation, since special considera- 
tions of size, weight and quietness had to be sat- 
isfied. Included in this equipment was a Westing- 


house building-type switchboard and Westing- 
house DS-3 dry-type transformers. These were 
moved to the roof by the building’s regular service 
elevator and installed in an existing room there. 
It was not necessary to enlarge any doorways 
or break through any walls. The minimum 
weight of the Westinghouse equipment per- 
mitted installation without structural rein- 
forcement. In addition, the dry-type trans- 
formers were proved to be completely noiseless 
and vibrationless. 

Important to both the contractor and the 
building management were the savings realized 
by this ease of installation. Final costs proved 


(continued) 


you can Be SURE...1F iTS 


Westinghouse 


'S) Over 250 Pages Westinghouse Data in Sweet's Construction File. 
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The primary oil circuit breaker 
arrangement shown will in- 
sure a power supply to build- 
ing tenants under any fault 
conditions. M. E. Tisdale 
William F. Lorenz and James 
E. Miller are in front of oil 
circuit breaker relay panel. 


New Westinghouse Type FDP, completely safety protected combination switch 
and fuse panelboard, at right, has replaced the older, unsafe, live-front panelboard 
shown at left. This new panel not only safely protects all fuses and bussing, but the 
quick-make and quick-break switches provide positive opening and closing of the 
circuits. 
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William F.. Lorenz points out to Ralph E. Thomas and H. C. McDaniel 
the key interlock in handle of one of three Type LCB air disconnect 
switches. With these switches, transfer can be made from primary 
lines to insure constant power supply to lighting and power trans- 
formers in new electrical equipment room. The Westinghouse DS-3 
single-phase dry-type transformers shown in rear each feed a section 
of the building-type switchboard. 


William F. Lorenz of W. D. Gale, 
Inc., Electrical Contractors, 
holds degrees in both Civil and 
Electrical Engineering. His 
knowledge of currently available 
electrical equipment, and engi- 
neered preplanning, together with 
the skill of his firm’s personnel 
in actual installation procedures 
were major factors in the econom- 
ical and efficient electrical mod- 
ernization of Buhl Building. 
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The new pump and Westing- 
house 50-hp Life-Line® mo- 
tor keep the water reservoirs 
automatically filled on the 
various floors of the build- 
ing. This new single pump- 
ing unit can perform more 
efficiently than the two 
pumps and 50-hp motors 
previously used. 
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Buhl Building modernizes 
to Build Business Electrically 
for next 20 years’ growth (continued) 


less than those estimated by both the con- 
tractor and management. 

Westinghouse can help you in solving your 
modernization or new construction problems 
... to Build Business Electrically. 

See the Westinghouse distribution outlet near- 
est you or write Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pennsylvania. 







OWNER: Buhl Land Co., Detroit, Mich, 


ELECTRICAL CONTRACTOR: 
W. D. Gale, Inc., (Members of Detroit Chapter, NECA), 
Detroit, Mich. 


WESTINGHOUSE DISTRIBUTOR: 
Westinghouse Electric Supply Co., Detroit, Mich. 


'S) Over 250 Pages Westinghouse Data in Sweet's Construction File, 


you Can BE SURE...1F ITS 


Westinghouse 


WATCH "'WESTINGHOUSE LUCILLE BALL-DES!| ARNAZ SHOWS" 
CBS TV FRIDAYS 
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Practical 


Niethods 





Electric Heat for 
Portable Schools 


HEATING 


Suburban school districts sur- 
rounding Seattle, Wash., have found 
a solution to overcome the schooi- 
room shortage, a problem faced by 
most communities. The solution is 
the use of one-room portable schools 
that can be jacked up and put on 
flatbed trucks when moving is ne- 
cessitated. 

These frame buildings are used 
where new construction or over- 
flow conditions cause congestion. 
Cheaper and faster to construct 
than permanent buildings, their 
construction permits ready installa- 
tion or removal from a site, yet 
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features the appearance 
manent structures. 

One of the major considerations 
for the portable buildings was the 
selection of the heating method. 
Simplicity of installation and dis- 
connection were important factors 
in the ultimate choice of the heat- 
ing system. Westinghouse base- 
board electric heating was eventu- 
ally selected, permitting a single 
utility service for both heating and 
lighting. 

Further investigation showed 
that electric heating was no more 
expensive than other types, and it 
represented a definite saving in 
labor. Well suited to portable class- 
rooms, the system eliminates the 
presence of fuel lines, chimneys or 
pipes, and provides more available 


of per- 


EACH PORTABLE CLASSROOM is comfortably heated with 13 kw of baseboard 
electric heating. Fuel lines and chimneys are eliminated, resulting in less waste 


space and no air drafts 


Units are controlled by thermostat 


SINGLE ELECTRICAL SERVICE supplies lighting and heating systems to attrac- 
tive, low-cost portable schoolrooms built to overcome classroom shortages. Facility 
»f installation and removal of these buildings provides quick classroom additions 
ver needed. 
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space and neater appearance. 

Each portable classroom—30 by 
30 ft, with one wall of glass—is 
comfortably heated with 13 kw of 
baseboard electric heating. Featur- 
ing rapid and safe operation of the 
units, the teacher has complete con- 
trol of the classroom temperature 
through the use of a wall-mounted 
thermostat. 

Time clocks control the thermo- 
stats, and in the morning, only a 
few minutes are needed to warm 
the classrooms. Economy is effected 
since the buildings are heated only 
when in use, and the electric heat- 
ing causes no change in the air ex- 
cept to warm it to a comfortable 
temperature and circulate it simul- 
taneously. 

Heating sections are 2 ft long, 
and 7 ins. high, and fit together to 
form a continuous unit, replacing 
ordinary baseboard, Rated at 500 
watts per section, the heating sys- 
tem is appropriate for school build- 
ings since no drafts are created. 
Incandescent room lighting adds 
heat to the room, and with thermo- 
static control, less heating is re- 
quired. 

Ewing Electric of Edmonds, 
Wash., installed the electric heating 
in the portable classrooms in Red- 
mond grade and junior high schools 
in the Lake Washington School 
District, and Chapman Electric of 
Renton, Wash., installed the heat- 
ing units in the other portables. 

Permanent school buildings in 
the Seattle area are also finding 
electric heating efficient and eco- 
nomical. Consulting Engineer B. 
A. Travis, who designed the elec- 
trical system in the Burien Heights 
elementary school, found that he 
could use electric heating at an in- 
stalled cost of less than 85¢ per sq 
ft, compared with $2.50 to $3.00 
per sq ft for a combustion system. 


Church Conditions 
With Heat Pumps 


HEAT PUMPS 


The Congregational Christian 
Church of Fairfax County, Va., is 
a forerunner of at least seven other 
churches in the Virginia Electric 
and Power Company’s territory to 
be air conditioned at the time of 
construction by the heat pump 
method. 

The church heating system, origi- 
nally laid out for steam boilers with 
space for water-chilling machines, 


145 

















Robot COP* Automatic Reset. Built-in, thermal- 
operated device cuts flashing or non-operating 
lamp out of circuit. When defective lamp is re- 
placed, Starter automatically resets to operate 
new lamp. Designed for hard-to-start conditions 
—such as high humidity, ungrounded fixtures, 
low line voltage 











COP* Manual Reset. Circuit-breaker element 
cuts flashing or non-operating lamp out of cir- 
cuit until new lamp is installed. Push button at 
top of starter permits manual resetting of circuit- 
breaker for proper lamp operation when re- 
lamping 


cut maintenance costs... 
protect against expensive 
ballast burnouts! 


Sylvania COP (*Cut-Out Premium) start- 
ers offer money-saving advantages. The 
circuit-breaker device AUTOMATICALLY 
cuts out failing lamps—starter life is not 
“used up” trying to start defective lamps. 

This automatic starter feature saves 
time and work .. . eliminates annoyance 
of flashing lamps, postpones the need for 
lamp replacement, thus permitting group 
lamp replacement at less cost. 

Sylvania COP starters protect equip- 
ment against ballast burnout from ex- 
cessive heat produced by flashing lamps. 

You get longer service with COP start- 
ers because, like all Sylvania starters, they 
have ceramic condensers. Condensers 
don’t break down due to temperature or 
moisture—the cause of failure in starters 
with paper condensers. Order a stock of 
COP starters today from your Sylvania 
Representative or Supplier. 

SYLVANIA LIGHTING PRODUCTS 

Division of Sylvania Electric Products Inc. 

Dept. 9L-8310, 60 Boston St., Salem, Mass 


In Canada: Sylvania Electric (Canada) Ltd 
P. O. Box 1190, Station ““O”’, Montreal 9 


¥ SYLVANIA®S 


Subdsidia 


GENERAL TELEPHONE & ELECTRONICS 
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COMPRESSORS of two-unit heat pumps installed in the Congregational Christian 


Church of Fairfax County, Va., were 
by roof overhang. 


provides an interesting cost com- 
parison between heat pump and 
conventional year-round air condi- 
tioning systems. 

The 10 five-ton Carrier heat 
pumps were installed for $28,600. 
Architect’s estimates for conven- 
tional heating and air conditioninz 
were $45,000. 

Also, by using two-piece units 
with the compressors located out- 
doors, the church gained 415 sq ft 
of usable area which -would, have 
been occupied by the steant boiler, 
water chillers, and space in’ front 
of the boiler to remove tubes for 
cleaning. 

Even with construction 
running at a low $13.50 per sq ft, 
this meant $5,600 worth of building 
space could be used for classrooms 
which would otherwise shelter 
equipment. Furthermore, the pack- 
aged air conditioning units give 
good zone control, thus permitting 
economical heating or cooling of 
meeting rooms, kitchen or pastoral 
offices at times when the entire 
building is not in use. 

Heat pump operating costs are 
estimated at $1,383 per heating 
season (at an average 2.3 cents per 
kilowatt hour, including demand 
charges). This is about $200 more 
than the estimated cost of heating 
with inexpensive No. 4 oil. Vice 
Chairman Theodore Smith of the 
Building committee, a licensed me- 
chanical engineer, states, “I fig- 
ured that with heat pumps we 
might easily save this $200 on the 
wages we pay for janitorial help 
Hiring a man who would know his 
way around the valves and gauges 
of a steam boiler system would cer- 
tainly cost more than hiring some- 
one who needed only to know how 


costs 


installed in courtyard, partially protected 


to set the thermostats of completely 
automatic heat pumps.” 

The equipment is ranged along 
the wall of an interior court of the 
church building. Nine of the ten 
indoor sections are stacked com- 
pactly in a central equipment room 
occupying 285 sq ft of floor space 
and only 24 ft of exterior wall. 
Man-hours for the 50-ton installa- 
tion totaled 1,370. 


Straddle Buggy Adapted 
For Transformer 
Installation 


JOB METHOD 


When Stetson Electric of Los 
Angeles installed transformers and 
primary switchgear on the roof of 
California’s new Furniture Mart 
(see “Downfeed Distribution,” 
EC&M, June, 1959), it was neces- 
sary to hoist considerable heavy 
equipment up the outside of the 
building, then transfer it laterally 
to ten channel-bridge mounting lo- 
cations positioned between roof- 
piercing column tops. 

To aid in this latter operation, 
one of Stetson’s foremen, Jim Duff, 
thought up the idea of using a 
straddle buggy (common as a lum- 
ber-moving vehicle). Since the 
buggy has an open-bottom U- 
shaped frame, it could be wheeled 
easily over the slightly-raised chan- 
nel bridges on which transformers 
and switchgear cubicles were to be 
mounted. And, eauipped with a 
ratchet manual winch, sheaves and 
hoist cable, heavy components could 
be raised from the roof, transported 
to their intended positions, then 
lowered into place with minimum 
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Note how ordinary EMT split early in pressure test while induction welded 
CIRTUBE EMT (shown here unplated) held fast, surpassing UL requirements. 


BETTER WELDING 


on new CIRTUBE EMT means 
easier, split-free bending 


HERE are many reasons why new CIRTUBE EMT will 
help you get faster, cleaner wiring jobs. Most of 
them are listed here. 


One big reason, however, is continuous induction 
welding —by far the best technique availiable for making bead-free, 


split-free welds on high quality EMT. 


It is virtually impossible to split an induction-welded EMT no matter 
how severe the bends. And the perfectly clean weld means uniform 
roundness — easier, neater bending without the slightest kink or flat- 
tening. Your men get it right the first time around. 


Try induction-welded new CIRTUBE EMT soon as you can. Your whole- 
bundled with distinctive orange colored tape to 
identify the EMT manufactured to Circle’s quality standards. 


saler has it now 


WIRE & CABLE 

a subsidiary of 

CERRO DE PASCO 
CORPORATION 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: in al! principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES © PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES © “‘CIRTUBE’’ EMT 
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Proper steel plus! The best cold 
rolled steel plus the right handling give 
CIRTUBE EMT its natural bendability. 


Easy fishing! A baked-on protective 
coating gives CIRTUBE EMT a built in tubri- 
cation for easier wire pulling. 


Lifetime exterior finish! tard 
galvanized finish for durability; polished 
satin lustre for lasting good looks. 


Automated quality control! 
Automatic controls assure complete and 
continuing uniform quality of product. 


Tight, easily handled bundles! 
Bright, orange tapes hold CIRTUBE EMT 
securely for easy handling on and off the job. 


Fast, friendly service! Well-known 
Circle service through a nation-wide network 
of well stocked nearby warehouses. 











No. 208-6PC Long Nose 
Shear Cutting Plier 
Patent No. 2,848,724 


JUST THE PLIER FOR 


ELECTRONIC USE 





Shear principle 
requires less 
pressure. 


Pin keeps jaws 
aligned. 





Pointed nose 
reaches confined Steel jaws hold 


space. clipped end tight. 





Designed to form Coil spring keeps 


loop at wire end. jaws open. 














Here is a plier specially designed for 
electronic use. It will fit into confined 
space and steel jaws hold clipped end 
of sheared wire firmly . . 
wear out. 


. nothing to 


The shear blade is at an angle of 15 
degrees (the standard angle of regu- 
lar diagonal pliers). Shear principle 
assures smooth, continuous action 
without snap, preventing shock which 
might damage transistors or delicate 
components. For use with bare wire 
up to 18 gauge. 

See your electronic supply house or 

WRITE FOR CATALOG 101-A 


Foreign Distributor: International 
Standard Electric Corp., New York. 


aa KLEIN css 


200 McCORMICK ROAD + CHICAGO 45 ILL 
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INVERTED U-SHAPED FRAME of rubber-tired and winch-equipped straddle buggy 
can be moved over channel-bridge support for roof-based transformers and pri 


mary switchgear cabinets, 
minimum shock and effort 


permitting exact positioning of components with 
Since ten such local outdoor transformer units were 


involved in the Furniture Mart instailation, the buggy proved to be a definite 


labor-saving materials-handling tool 
is seen standing at right 


effort and exact accuracy. Use of 
standard automobile wheels and 
balloon tires cushioned the buggy 
and permitted the movement of 
heavy components without the 
slightest jarring or impact. 

As indicated, transformers are 
positioned directly above square 
ducts that descend through the roof 
to distribution panels located in 
corridor walls on the top floor of 
the Mart. Secondary cables there- 
fore can be dropped vertically 
downward to this topmost panel, 
and, reconnecting to the bottom of 
the panel’s bus structure, can then 
continue downwards in a successive 
cable-bus sequence until the lower- 
most panel in the tier has been 
reached. 


Magnetic Drill 
Holds Position 


TOOL 

Cellular flooring, installed in 
Crown-Zellerbach’s new  20-floor 
office building in San Francisco, is 
used to carry circuitry related to 
120-volt floor-receptacles, com- 
munications and telephone service 
to all possible desk locations. And, 
since the structure contains ap- 
proximately 7000 54- by 54-ft modu- 
lar areas where such services could 
be desired, the problem of drilling 
the required number of duplicate 


Jim Duff, job foreman for Stetson Electric 


holes at these thousands of loca- 
tions was an assignment of major 
proportions. It likewise was neces- 
sary to drill holes to correspond 
with all header duct connections, 
so it became expedient to select a 
method of drilling which would be 
accurate, fast and relatively easy. 
The method selected by joint- 
venture contractors Charles A. 
Langlais and Ets-Hokin & Galvan 


DRILL PRESS equipped with magnetic 
base having 1700-Ib pull may be secured 
to metal base-plate fastened to work 
bench, although intended objective in 
purchasing this rig was to facilitate drill- 
ing of countless holes in circuit-carrying 
cells of steel flooring. With drill held 
perpendicular at all times, drill-life is 
considerably prolonged. 
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RACO screwless 

“Q) Quick-Clamp 

saves time mio oe... 
on the job 


With RACO’'s new “‘Q’’ Quick-Clamp you can install non-metallic 


sheathed cable in seconds—without clamp screws. Simply push 

the cable through “Q"’ Quick-Clamp. Cable is heid firmly in place, - Cable moves freely 

can't be pulled out until clamp is released. To release the cable, into clamp and is 
gripped tightly 

apply a little pressure under the clamp with your screwdriver. 


With the new “Q"’ Quick-Clamp there will be no more iost 





time tightening and loosening cable clamp screws...no 
more stripped screw heads. 


And... you'll save an hour or more on the average job (60 to 
100 boxes per house). Your RACO Distributor has the new “Q” 
Quick-Clamp Switch and Outlet Boxes. (Exceed Underwriter Te back-off cable. 
: ; z : release clamp pressure 
Laboratories’ tests; are fully protected by patents.) ~ Wits Gavacecaneny 
See them and try them now. 


*Trademark 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 
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NEARBY 
SERVICE 


on B&D tools 


Black & Decker maintains 50 
factory service branches plus 
authorized repair stations to 
give your B&D tools the atten- 
tion every mechanical product 
needs periodically. Keep your 
B&D tools in top condition, 
on the job all the time. 

Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 



















SWIFTY SERVICE says 
be sure te ask about: 








FREE TOOL INSPECTION 
no cost, 
no obligation. 







STANDARD B&D 
GUARANTEE after 
completion of all 
recommended 
repair work. 









You’ll find the lo- 
cation of the nearest 
B&D repair facility in the Yellow 
Pages under ‘‘Tools-Electric,”’ or 
write for address to: THE 

Brack & DeckEeR Mrc. 

Co., Dept. $3110, 
Towson 4, Md. 








YEAR 


oN 
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Block’ Decker! 


Quality Electric Tools 
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was to use a magnetic drill. 
Mounted on an electro-magnetic cir- 
cular base having a 1700-lb pull, the 
drill maintained far better position- 
ing than could be obtained manu- 
ally. Moreover, since the flat base 
kept drills exactly perpendicular to 
working surfaces at all times, wear 
on drill blades was constantly uni- 
form and drill-life was prolonged 
enormously—in some instances by 
400% when compared to hand-held 
drilling practices. 

With separate switches control- 
ling magnetic power and drill power 
it was possible to (1) carefully posi- 
tion the drill over any desired point, 
then (2) flip the related toggle 
switch to energize the magnet and 
thereby firmly anchor the drill as- 
sembly, then (3) squeeze the drill- 
handle trigger switch and lower the 
drill by using the ratchet wheel and 
hand pressure in combination. 

Since the 1700-lb pull of the mag- 
net is far greater than the weight 
of the drill unit itself, it is also 
feasible to use this drilling rig on 
vertical (or even upon overhead) 
metal surfaces. And, when the drill 
is not being used “on location” for 
cellular-floor drilling of holes, it 
may be placed on a workbench and 
used as an ordinary drill-press. As 
shown here, the workbench has been 
equipped with a flat square metal 
plate which, when secured to the 
bench top, serves as a level base and 
anchoring medium when the mag- 
netic switch of the drill assembly 
is flipped on. 


Supporting Vertical 
Runs of 1A Cables 


INSTALLATION 


A vertical run of interlocked 
armored cables for 500 ft presented 
the problem of support for the 
cables. A non-rigid suspension of 
the cables was desired, which elimi- 
nated the obvious method of 
anchoring them to an adjacent wall. 
Suspension of crossarms on two 
steel ropes and the attachment of 
the cables to the crossarms with fit- 
tings specially designed for inter- 
locked armored cable was the 
method chosen to meet the require- 
ment. 

The interlocked armored cables 
run to the ground surface switch- 
yard from a power station built 500 
ft underground by Pacific Gas & 
Electric Company near Fresno, 
Calif. The ends of the steel ropes 
were attached only at the top of the 
shaft and the metal crossarms were 
located every 12 ft along the wire, 
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CABLE CLAMPS supporting interlocked 
armored cable runs are mounted on spe 
cial channel-iron crossarms 


thus providing the non-rigid sus- 
pension desired. 

Interlocked armored cable fit- 
tings were used to fasten the cables 
to the crossarm supports. The fit- 
tings consist of basic connector and 
accessories: grounding fitting, sup- 
port clamps and mounting bracket. 
Different combinations of the units 
meet all the terminating, dead-end- 
ing and supporting requirements of 
interlocked armored cable. 

Each clamp, or saddle, used in 
combination with a mounting 
bracket was capable of supporting 
850 lbs of cable weight. Convolu- 
tions on the inside of the clamp 
matched those of the armored 
sheath to give strain relief to the 
conductors without distorting the 
armor. 

Another requirement was that 
the terminating connectors or fit- 
tings be insulated. Grounding cur- 
rent was high in the armored 
sheath, and Pacific Gas & Electric 
wanted only one end of each cable 
grounded. Combination of the con- 
nector and mounting bracket is 
used with no need for knockout 
flanges to terminate cable armor 
outside an enclosure, 





NON-RIGID SUSPENSION is used for 
500-ft interlocked armored cable run 
down to an underground power station 
from a ground level switchyard. Cables 
are clamped to rigid crossarms which are 
attached to steel rope in shaft. 








25 feet of conduit channel 
in just 1 hour! 


Look what Black & Decker’s 1//s" Hammer 
can do for you! 


BREAKING holes through con- 
crete or brick; demolition work 
goes easier with bull point tool 


TRIMMING excess metal or 
scaling after the job’s done 
goes fast and easy with cold 
chisel 


INSTALLING electric outlets in 
concrete is a cinch with a B&D 
Hammer, 


MowunTING electric signs, 
switchgear, etc. is fast work 
with powerful Hammer and 
star drill. 


2,200 cutting blows a minute 
speed up electrical jobs 


Here’s the tool that helps you slash preparation time 
laying conduit in concrete floors and in scores of other 
jobs! Rugged Black & Decker Electric Hammers are 
power-packed to deliver thousands of hard, rapid, cut- 
ting blows to send your man-hours tumbling; output 
per worker climbing. 


See for yourself what the B&D 1%” Hammer can do 
for you in drilling, digging, piercing, breaking, chiselling 
and dozens of other operations. Mail coupon for free 
demonstration or additional information. THE BLack & 
DEcKER Mre. Co., Dept. 1210, Towson 4, Md. (In 
Canada: P.O. Box 278, Brockville, Ontario.) 


Leading Distributors Everywhere Sell 


1D Blech Decker: 


Quality Electric Tools . - Power-built for top performance 


THE BLACK & DECKER MFG. CO., Dept. 1210, Towson 4, Md. 


Please arrange a free demonstration of your 1%" Hammer 
Please send additional literature 


Company 
ADSM stdin cceedsesenbavieiucsmaeedl 
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HEAVY DUTY BALL BEARINGS... The ball 
bearings used in these motors are of the high- 
est quality, with more than ample capacity to 
provide long trouble-free service under heavy 
loads. 
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BEARINGS CAN BE RELUBRICATED... Original 
factory lubrication will last for years in normal 
service—but convenient grease plugs are pro- 
vided to permit relubrication that adds to 
motor life under severe conditions. 





SECURELY SEALED FOR LOW MAINTENANCE 
..-Both ends of these motors have running 
shaft seals to keep the bearings clean. Bearing 
housings are effectively sealed to prevent 
escape of grease. 


Wagner Totally Enclosed Motors 
Designed to give you Extra Protection 


AGAINST 
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Here are motors that will deliver full-rated horsepower under the 
toughest service conditions—that will help you keep your production 
rates up, and give you the kind of dependable, continuous operation that 
is sO important to automation. 

Type EP Motors are fully protected against damage from corrosion, 
dust, abrasives, fumes, steel chips or filings. Type JP is explosion proof 
as well—is designed and approved for use in explosive atmospheres. 
Integral ratings, 1 through 100 horsepower, are built in the latest 
NEMA frames, 182 through 445 US, with ribs that add mechanical 
strength and increase the surface cooling area. 

Let your Wagner Sales Engineer show you how these protected motors 
can bring you savings on initial motor costs, maintenance costs, and in 
continuity of operation. 


Branches and Distributors in All Principal Cities 


Wagner Electric Grporation 


6413 Plymouth Ave. + St. Louis 14, Missouri 


TYPE EP. 
Standard TEFC 
1 to 100 hp. 


TYPE JP. 
Explosion proof 
1 to 100 hp. 


OTHER FRAME SIZES AVAILABLE IN RATINGS THROUGH 500 HP. 








Niotor Shops 





Variable-Width Yoke 
On Arbor Press 


A prime requisite of an effective 
arbor press is to incorporate a 
“collar” or “yoke” that (1) has suf- 
ficient clearance to permit the un- 
obstructed passage of a shaft, yet 
2) has a snug enough fit around 
the shaft to provide a sturdy bear- 
ing surface. This double require- 
ment sometimes means that an 
arbor press that is correctly dimen- 
sioned to efficiently facilitate the 
removal of a shaft from a spe- 
cifically-sized motor is not neces- 
sarily correctly for similar 
work on smaller or larger motors. 

This problem is_ by- 
passed in the shop of the Pennsyl- 
vania Electric Motor Co., Philadel- 
phia, however, because their arbor 
press is fitted with a curved V-notch 
collar that can be adjusted to han- 
dle all-sized thrust work equally. 

As noted in the accompanying 
photo, this variable-width bearing 
yoke is pivoted so that the collar 
can be swung inwards or outwards 
to provide horizontal clearance dis- 
tances of any desired width. And, 
by making the notch curved rather 
than straight-sided, the center of 
the collar opening constantly re- 


scaled 


possible 


CURVED V-NOTCH of pivoted collar 
provides variable-width bearing surface 
which remains constantly centered be- 
neath vertical thrust drive of arbor press. 


mains beneath the centerline of the 
overhead press pinion. It will also 
be noted in the picture that the en- 
tire press is mounted on wide metal 
casters so that, if it is desired to 
shift the location of the press for 
any reason, this can be accomplished 
without too much difficulty. 


FIRST-HAND KNOWLEDGE of technical methods, supply problems, product fea- 
tures, labor relations and service features can only be obtained by “’keeping per- 
sonally in touch’’ with all phases of motor-service operations, according to Walter 
J. Burr, vice president of the Electric Maintenance Service Co., Bridgeport, Conn., 


who personally 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


‘lends a hand” to a wide variety of jobs in the office and shop. 


Dynamic Balancer 
For Large Rotors 


Dynamic balancing of rotors up 
to 50-in. diameter is done on a 
balancing unit designed and built 
specifically for large work at the 
motor repair division of Electrical 
Engineering and Equipment Com- 
pany in Des Moines, Iowa. A 
pivoted, V-belt “drive” can bring 
rotors up to 1100 rpm; let them 
spin freely while balance is checked. 

Base of the unit is a sturdy steel 
rectangle of 10-in. channel, 8 ft long 
and 2 ft wide. The adjustable 
balancing ways are two 27-in. high 
sections of 12-in. channel welded to 
steel pads which bridge and slide 
along the base. They can be locked 
securely in position at any predeter- 
mined point. 


a 


DYNAMIC BALANCING unit for large 
rotors at Electrical Engineering and 
Equipment Co. shop in Des Moines. Op- 
erator lowers ‘‘drive’’ arm to spin rotor 
to be balanced. 


Rotor shafts rest and turn in ball- 
bearing saddles supported by a 153- 
in. high pedestal of 2 ins. by 34 in. 
spring steel fastened to the base of 
each way and centered in the up- 
right channel. Each saddle consists 
of a sturdy metal “box” housing two 
3-in., double-row, self-aligning ball 
bearings. Alignment and sway of 
the saddle pedestal is controlled by 
a sliding bracket consisting of a 
thumb-screw collar on the pedestal 
bar and two threaded fingers with 
pressure pads. The collar holds the 
bracket in any desired up or down 
position. Tightening the threaded 
fingers applies pressure against the 
inside of the channel flanges. 

Finer control of back and forth 
movement of the bearing saddles is 
provided by knurled threaded bolts 
in the channel flanges at saddle 
height. These can be backed-up to 
permit saddle sway, or tightened to 
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A single Ramset 
fastener holds 
3-ton truck 


Spring-like action 
of compressed 
steel surrounding 
the fastener 
creates a vise-like 
bond, developing 
amazing holding 
power 


i = atl 
Ramset holding power test conducted by The Austin Co., 
engineers and builders, Cleveland, Ohio 


offers austempered fasteners with 
such superior holding power 


Even under the most demanding workloads, Ramset’s 
austempered Red-Tip fasteners assure more holding 
power and greater fastener strength. Austempering, 
Ramset’s high-heat slow-quench treatment, puts extra 
strength, toughness and dependability into every 
Ramset Red-Tip fastener. 


Ramset’s wide variety of fastener sizes puts the right 
fastener on each job—you don’t have to “‘make-do”’ 
with off-size pins or studs. Ramset assures positive, 
guaranteed fastenings into tough steel, concrete or 
masonry faster and easier, and at lower in-place cost. 
Consider Ramset’s many advantages and the ‘100- 
for-100"’ guarantee—call your Ramset dealer (under 
“Tools’’ in Yellow Pages) for details. 


in addition 
System in 


to powder-actuated fastening, the versatile Ramset 
cludes Shure-Set hammer-in tools for light fastening, 
and Ringblaster® heavy-duty kiln gun. 


Ramset Fastening System 


STERN DIVISION OLIN MATHIESON CHEMICAL CORPORATION 
285-) WINCHESTER AVE. @© NEW HAVEN 4, CONNECTICUT 
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ADJUSTABLE WAYS slide along 8-ft 
base; have spring-steel pedestal support 
ing ball-bearing saddle for rotor shaft 
Unit takes rotors up to 50-in. diameter. 


PEDESTAL BRACKET slides up or down; 
has thumb-screw collar for locking 
Tightening threaded fingers (left and 
right) apply pressure to flanges of up 
right channel. 


hold saddle in locked position. Nor- 
mal procedure is to lock the bearing 
saddle at one end of the rotor shaft 
while the other end is being bal- 
anced. 

Adjustable “center-rods” at- 
tached to the saddle pedestal, have 
tapered tips which nest in the 
“dimple” at each end of the rotor 
shaft. Their prime function is to 
eliminate shaft creepage as the 
rotor spins. 

The electric “drive” to spin the 
rotors is a pivoted V-belt assembly 
which can be positioned anywhere 
along the length of the balancing 
machine. It consists of a5 hp, 220- 
volt, 3-phase, 1800-rpm motor driv- 
ing five V-belts on a cantilever arm. 
Motor and arm are fastened to a 
sturdy steel plate mounted to a split 
collar which slides, and can be 
tightened anywhere, along a sup- 
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Unsurpassed | 
Mechanical 
and 
‘lectrical 
ite 











NEW complete line of 
low voltage motor control 


Attractive enclosures of this new line of Size Contact block of glass-filled thermal-setting 


0 through 4 Allis-Chalmers control forecast 
quality ... modern engineering design assures 
it performance tests confirm it. Millions 
of “‘life-test” operations attest to the functional 
quality in every detail — assure the ultimate 
in dependable performance and sure protec- 
tion for personnel, motors and machines. 


Accessibility — 


for fast and easy 


molding. Contacts of cadmium silver oxide, 
contact carrier of metal-reinforced molding, 
dual-voltage coils encapsulated in epoxy-resin 
— these are just a few of the superior mate- 
rials used to assure maximum operating de- 
pendability and long life. 


Modern design provides wide-open accessibility 
installation, modification, inspection and main- 


tenance. 





Flexibility — Flexible design permits making many modifications 







Plan 










4 to stay in the field with ease. Minimum parts requirements facilitate 
MODERNIZE delivery from local stock. 


A complete line of low voltage control (Size 0 through 8) and 
high voltage control in all NEMA enclosures, plus engineered 
control systems. Your A-C distributor or representative will give 
you all the details. Or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


RNIZE! 





stands out f 
VALUE 


Light/per/dollar . . . the 
measure of value in lamps 
. . . delivered in full meas- 
ure by Champion lamps 

- sound reason for 
choosing Champion's as 
your company’s best buy. 











incandescent Fluorescent 
Your best buy in lamps 


CHAMPION LAMP WORKS, Lynn, Massachusetts 


15¢ ELECTRICAL CONSTRUCTION AND MAINTENANCE . 








BEARING SADDLES each have two 
double-row, self-aligning, 3-in. ball bear- 
ings. Thumb-screws in upright channel 
control saddle movement. Adjustable 
“center-rod’’ at end of shaft prevents 
shaft creepage. 





BELT DRIVE assembly, motor and belt- 
arm, pivots on shaft running length of 
machine. Split-collar mount permits shift- 
ing drive position as required. 





FINGER-TIP control of drive motor is pro- 
vided by pushbutton at end of belt-arm 
Note convenient handle above button 


porting shaft at the back of the 
balancing machine. A metal hood 
covers the top of the V-belt as- 
sembly. 

After shaft saddles have been ad- 
justed, the operator starts the driv- 
ing motor. A pushbutton at the tip 
of the counter-balanced arm pro- 
vides finger-tip control. He slowly 
lowers the arm until the belts con- 
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For the U.S. Army Missile Master— 


| 
j 


\ Where Reliability is a 
S 


| 
| ee 


Command:- 


ScC Metalclad 
Switchgear is 


used on the 
primary power 


supply 


At Fort George G. Meade, Maryland, this 
vital electronic installation collects informa- 
tion on the location of aircraft, presents this 
information on displays for decision, and 
then distributes selected data to NIKE mis- 
sile batteries in a large defense area. The 
high-voltage power supply for the radar 
and electronic devices uses S&C Metalclad 
Switchgear for primary protection and 
switching. 





Specified as part of this ultra-reliable nerve 
center of the Nation’s defense are S&C 
Metalclad Switchgear units, using Power 
Fuses and Load Interrupters. See inset, left. 


Such installations will be used in many 
areas throughout the United States, where 
NIKE installations protect population and 
industrial centers. 


> 


For further information about S&C Metal- 
clad Switchgear, write to S&C Electric 
Company, 4433 Ravenswood, Chicago 40, IIl. 


Missile Master Power Substation showing S&C Metalciad 

Switchgear. The principal contractor: The Martin Company, 

Orlando, Florida, with Airborne Instruments Laboratory, 

American Machine & Foundry Company. 
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“a ai Be s- ° ——y ee 
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Conduit Holes 
in Seconds with 


Greenlee Hydraulic Punch Driver 





for all sizes of conduit up to 5” 


Here’s the fast, cost-cutting way to enlarge knockouts or make entirely new 
openings for conduit up to 5”. With a few easy strokes of the handle the 
Greentee No. 7646A Hydraulic Knockout Punch Driver punches through 
metal up to 10-gauge. Makes hole-cutting in tight, cramped quarters far easier 

. no wrench space needed. This lightweight, portable unit is designed to 
drive all standard Green.er knockout punches for 14” through §” conduit. 
Comes to you complete with hydraulic pump, hose, ram, adapter screws, and 
die sleeves in metal carrying case. Ask your distributor for a demonstration 
of this timesaving tool, or write for Bulletin E-274. 


Wide choice of sets with 
Hydraulic Driver and Greenlee 
Knockout Punches 
Set No. 7310 (right) — Driver and set of 


10 Greenzeze Knockout Punches for 14” - 
4" conduit. Two metal cases. 

Set No. 7306 — Driver and set of 6 Grezn- 
Lee Knockout Punches for 34" - 2” conduit, 
Metal case. 

Set No. 7304—4 Greentee Knockout 
Punches for 234” - 4” conduit. Metal case. 
Knockout Punch No, 743 — For §” conduit, - J 


A COMPLETE LINE OF KNOCKOUT TOOLS, HAND OR HYDRAULIC PUMP OPERATED 


GREERLEE TOOL CO. GREENLEE 


1756 Columbia Ave., Rockford, Illinois 











tact and spin the rotor to be bal- 
anced. Once the rotor “comes up to 
speed,” the arm is lifted, motor is 
shut off and the balancing proced- 
ure begins. After the required 
weight is added or removed from 
one end of the rotor and balance 
is achieved, the process is repeated 
for the other end. 


Fiber Scissor Clamps 
Hold Group-Wound Coils 


Keeping the turns of group- 
wound coils bunched for tying after 
removal from the coil form is no 
problem in the motor repair depart- 
ment of Electrical Engineering & 
Equipment Company, Des Moines, 
Iowa. Shop mechanics have devel- 
oped a set of fiber scissor-type 
clamps that keep the multi-turn 
coils separated until tying is com- 
pleted. The clamp is placed on the 
coil group as it is removed from the 
winding head and locked shut to 
keep individual coil turns separated. 

The two halves of a typical clamp 
are cut from a 16-in. section of + in. 
fiber. Each is about 14 ins. wide at 
the jaw which is 54 ins. long; tapers 
to } in. width for the 104-in. handle. 
Four rectangular slots, each 4 in. 
wide and & in. deep, are cut in the 
inner edge of the jaw to seat the 









L' & 


OPEN CLAMP sects and separates turns 
of individual coils in bottom slots. Light 
weight fiber clamp is attached when coils 
are removed from winding head 








es = 





* 


IN CLOSED position, top slots overlap 
bottom ones, effectively trap coil turns 
for tying. A pin through holes in end of 
jaws locks clamp shut. 
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individual coils of the group. The 
halves, with slots facing each other, 
are pin-hinged at the base of the 
jaws to provide the scissor action. 
In open position, the coil turns 
nest in the slots of the bottom half 
of the clamp. In closed position, the 
slots of the top half overlap those of 
the bottom section to assure effec- 
tive permanent separation and 
bunching of individual coil turns. 


Motor Moisture Damage 
Largely Preventable 


As a result of a statistical analy- 
sis of motor failures occurring in 
all types of plants under their jur- 
isdiction, the electrical division of 
a large industrial insurance com- 
pany recently announced that over 
13% of all such failures had been 
caused by moisture. 

This high percentage of failures 
due to a single cause prompted the 
company to review hundreds of case 
histories, with the twin objectives 
of (1) improving their inspection 
methods and (2) devising a set of 
recommendations intended to re- 
duce the number of motor failures 
occurring in the future. 

Since the recommendations are 
designed to lessen insurance rates 
by decreasing the risks, these find- 
ings should be of practical interest 
to all who are concerned with bet- 
ter motor operation and greater 
effectiveness of maintenance pro- 
cedures 

As might be surmised, the report 
indicates that motor failures are 
most prevalent in such places as 
paper mills, packing houses, brew- 
eries, laundries, food processing 
and bottling plants, dairies and 
creameries; that is, in all types of 
plants where the use of water for 
process or cleaning purposes is 
large, or where steam or vapor is 
high. 

The study also indicated that a 
large percentage of the failures was 
due to human carelessness, many 
resulting from wetting the motors 
during clean-up operations’ in 
plants where cleanliness is essen- 
tial. Other failures could be ac- 
credited to ignorance, where jani- 
torial help had not been advised 
that water, even in the form of 
spray rebounding from floors dur- 
ing floor-washing cycles, could be 
the cause of windings burning out. 

Water overflowing from softener 
tanks, filters, dye tubs and similar 
liquids reservoirs was yet another 
category of faults, and it was found 
that many of these failures could 
have been prevented if the vessels 


NEW One-Shot 


Hydraulic Knockout Punch Drivers 
Punch Holes for 1/2”— 4” Conduit 


no pre-drilling or step-up punching! 


Save many dollars on conduit installations with the new GreENLeE One-Shot 
Knockout Punch Driver. Lightweight, easy to carry, powerful! Fast one-man 
setup and operation. 8” deep throat lets you position punch exactly where 
needed. High-strength aluminum ‘‘C’’ frame provides ample rigidity for 
slicing through 10-gauge steel with a few strokes of the hydraulic pump. 
No waste motions . . . fast, accurate work . . . better profits per job! 
two sizes 

No. 1732 (above) fits all Greentree Knock- 

out Punches and Dies 14” — 4”. Weighs 

only 35 lb. 

No. 1731 (right) fits GreenLtee Knockout 

Punches 14", 34", and 1” with special dies. 

Weighs only 15 Ib. 
Both models are used with Green.ee hand- or 
power-operated hydraulic pumps. Ask your dis- 
tributor for a demonstration, or write for 
descriptive bulletin E-292. 


A COMPLETE LINE OF KNOCKOUT TOOLS, HAND-OR HYDRAULIC-PUMP OPERATED 


<> 
GREENLEE TOOL CO. GREENLEE 


1755 Columbia Ave., Rockford, Illinois 
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had been equipped with overflow 
drains. Even in cases where over- 
. flow drains had been provided for 
WAGNER : ae) t oe — some pcr a 
yvecause drains did not discharge 

REPULSION-START ‘ into adequate lead-off channels. 
INDUCTION MOTORS & 1 This group of failures, caused 
either by carelessness or ignorance, 
indicated that greater attention 
should be devoted to (1) personnel 
training, (2) relocation of equip- 
ment, (3) greater protection of 
equipment that cannot be conven- 
iently shifted, or (4) the installa- 

tion of totally enclosed motors. 
Another group of accidents could 
have been reduced by better main 
tenance programs, programs which 
would have easily paid their way 
by eliminating expensive produc- 
tion stoppages and repair costs 

related to motor breakdowns. 
One frequently encountered 
source of trouble in this category 
concerned leakage at packing glands 


: “i of motor-driven pumps. Other fail- 

COMMUTATORS ures occurred as a result of damp 

: atmospheres in  poorly-ventilated 

. rooms or pits, where leakage from 

It's good business to use genuine Wagner Replacement such devices as boiler feed pumps, 
Parts on every Wagner Motor you repair or rebuild. condensate equipment aa! similay 
Good—because Wagner parts fit right and work right, apparatus had contributed a high 
moisture content to the surround- 


and that adds up to faster work and happier customers. 


s pa Sti os alien % 
Genuine Wagner Replacement Parts are all top quality ee Str. till other i uilure could 
, be traced to water dripping through 
exact duplicates «i the original parts. Keep your . : - 
w holes in the flooring directly above 
agner Motors all Wagner—and profit by the result. a a r 
the motors. This of 


group acci- 


WZ 


P< » 
RD 
s 
* 


dents could have been prevented by 
Al better “housekeeping,” or by the 


WAGNER 


CAPACITOR-START 
INDUCTION MOTORS 


STARTING SWITCH 
ASSEMBLIES 


i eaees WIDE STEEL STRIPS secured over floor- 


; boards in aisles of Lange Electric’s Balti- 
. more shop prevent wear and tear in these 

e . heavy-traffic areas. All mobile rigs, such 

Waasner Electric Corporation te ts toed Gell, ean Geabaed en 
6413 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S. A. casters to facilitate movement, plus 

OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS WR59-5 wheel- or floor-pressure locks to insure 


MOTORS © BEARINGS ¢ STANDARD ROTORS stability when rolling equipment is posi- 
° ° D ¢ BRUSHES + CAPACITORS « COMMUTATORS tioned in desired locations. 
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correction of poor existing mechan- 
ical and structural conditions. 

In addition, the report showed 
that failures had occurred due to 
breakage of water pipes, failure of 
roof flooding 
due to choked sewer drains. While 
these causes allocated 
directly to maintenance, 
they indicate that electrical main- 
tenance personnel should be alert to 
all contributory possibilities to- 
wards failures 

Another repetitive cause for fail- 
ures indicated that motor windings 
had become damp due to prolonged 
periods of idleness, particularly in 
plants where operation cycles were 
windings had 
dried before op- 


drainage ducts, or 


cannot be 
electrical 


motor 


seasonal, and these 


not 
erations 
Such 


when 


been properly 
were resumed. 
moisture absorption, even 

located in nor- 
mally damp climates, could have 
been minimized by keeping machine 
temperatures condensation 
levels through electric 
space heaters, which are obtainable 
in vario ities and can be in- 
stalled and economically. 
Such heaters should preferably be 
placed beneath motors, oriented so 
that heat distribution is even along 
the length of the machine 
being protected. Of course, when 
drying this manner, pre- 
cautions should be taken against 
the possibilities of overheating and 


motors were 


above 
the use of 
is capa 


quickly 


entire 


motors in 


resultant fires 
of heat 
winding tempera- 
except for small 
vents at top and bot- 
approximately 5 
ambient, one can 
formul H DL/35 
where H is required heat in 
kilowatts; the end-bell diame- 
ter of the measured in feet; 
and L is the stator length, likewise 
measured in f between end-bell 
center 

Thess Various 


ires 


To estimate the amount 
required to raise 
tures of 


circulation 


enc losed 


tom) motors to 
degrees above the 


ise the 


preventive meas- 
applicable to ex- 
and already-in- 
stalled motors. However, when con- 
templating the installation of new 
equipment, their adoption is urged 
even to a greater extent. 


are 
isting 


ovviousl' 


1i4 
conditions 


~~ 


" 
4 

& 
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EXTENSION HANDLE 


»f hex rod brazed 
regular wrench makes a 
handy tool for working out Allen screws 
in otherwise ir spots on and 
jriven machinery 


nto a Allen 


ssible 


yround motor 


Remington 


_s 


Power Mate 


pow 


| Core) | 





Stud Driver 


versatile 


ro (=\eer-leadtt-iaq-ve 


fastening 


aakeLet= 


The basic Power Unit... 


Here’s the single basic tool t 


hat gives you a new degree of on-the-job fasten- 


ing versatility, Only one basic unit to buy — the Remington Model 455A — 


for all your fastening appli 


cations. Just choose the instantly interchange- 


able fastening attachment you need to do the job! 


Plus choice of 
4 fastening attachments... 


é 


K-2 1/4’ Light-Duty Attach- 
ment uses 22 cal.Power Loads 
Handies 80% of your fastening 
jobs 


M-2 1/4 & 3/8’ Light-Duty 

Captive Stud Attachment uses 

2 cal.Power Loads .Use where 
extra safety is needed 


i 


K-4 3 8’’ Medium and Heavy- 
Duty Attachment. Uses both 
22 and 32 cal. Power Loads. 
For toughest jobs. 


rN 


K-3 3/8’ Medium-Duty At- 
tachment drives heavy-duty 
studs with inexpensive 22 cal 
Power Loads 


offers greatest single-tool fastening versatility! 


The Remington Stud Driver offers these ex- 
clusive features: 


e Four fastening attachments for light, medi- 
um, heavy-duty work, including the special 
Captive Stud Attachment for extra-safe 
fastening. No other single tool can cover 
such a variety of applications. 


e Medium-duty fastening—requiring %%” 


studs—can be done with low-cost 22 caliber 
Power Loads. 


CHOOSE THE POWER MOST EFFICIENT FOR YOU. 


e Positive one or two-hand operation at 
operator's option . . . no buttons or release 
to hold while fastening. 

e Greater variety of applications made pos- 
sible with instantly interchangeable guards. 
These 4” square, hollow “safety guards” fit 
snugly over work, trap spall and dust. More 
than 40 types are available. 


Send coupon for free booklet about the 
Remington Stud Driver—your best buy in 
powder-actuated fastening tools! 


REMINGTON POWER TOOLS ARE AVAILABLE IN 


AIR « ELECTRIC « GASOLINE AND POWDER-ACTUATED MODELS 


Remington 


Remington Arms Company, Inc., Bridgeport 2, Conn 
IN CANADA: Remington Arms of Canada Limited, 
36 Queen Elizabeth Bivd., Toronto 18, Ont. 
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Remington Arms Company, inc., Bridgeport 2, Conn. c-10 
Please send—without obligation—catalogs on Remington 
Contractor & Industrial Tools checked below: 

© Stud Drivers ©) Air Tools © Chain Saws 

©) Concrete Vibrators () Electric Tools () Flexible Shaft Machines 


Name Position 





Compan) 





Address 





City Zone State 
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When you select dry-type transformers 


initial costs can be false economy 


The first cost of dry-type transformers is not 
always the final cost. Don’t be misled; the 
lure of lower prices often camouflages operat- 
ing and installation costs. SORGEL SOUND- 
RATED DRY-TYPE TRANSFORMERS 
SORGE i are designed and constructed for long life. 
Be COUND-RATED DRY-TYPE il They provide the absolute ultimate in operat- 
TRANSFORMERS ing efficiency, ease of installation, overload 


capacity and long-range economy. 


SORGEL offers 
these proven advantages 


LOWER COPPER LOSS Coils are liberally 
designed for the most effective use of the 
latest developments in insulating materials, 
have large air ducts for low hot spot tem- 
perature and are vacuum-impregnated to 
provide a co-ordinated insulation system. 


LOWER CORE LOSS Cores are designed 
with the industry’s lowest magnetic flux den 
sities, resulting in low core loss and the low- 
est sound level. The entire unit is secured 
within a substantial frame. Large units are 
mounted on vibration dampers to minimize 
vibration transmission to adjacent areas. 


QUICKER AND EASIER INSTALLATION 
The enclosure is self-supporting and entrance 
can be made on sides, top, bottom or back. 
Connecting is made easier by means of sold- 
erless connectors on terminal blocks in roomy 
connection compartments. Units up to 75 
Kva single phase and 45 Kva 3-phase, are 
furnished for interchangeable wall or floor 

45 Kva 3-phase transformer with taps. mounting. 

Interchangeable wall or floor mounting ‘ 

Front panel removed, showing interior. Over 43 years experience in the development, 

manufacturing and application of transform 

ers, has made these achievements possible 


P You will be doing your company or customer 
a great service when you select the best 
COMPLETE LINE FOR EVERY PURPOSE up to dry-type transformer made only by 
10,000 Kva, up to 15,000 volts, including 
special transformers and saturable reactors. A ‘ 

The same quiet SORGEL transformers are Sorgel Llecttic Company 
also incorporated in substations, Procurable 
with any type or make of switchgear, or from 
any electrical manufacturer. 


836 W. National Avenue, Milwaukee 4, Wisconsin 


Sales engineers in principal cities. 


Consult the classified section of your telephone directory 
or communicat: with our factory. 
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Product News 





Lighting Fixtures (1) 


New “Semi - Recessed - Shallow” 
Brascolite lighting fixtures are de- 
signed to solve the shallow plenum 
ceiling problem. “SRS” 
cent units 
halls, 
ete, requiring 3- to 
depths. 


incandes- 
used in corridors, 
ducts, pipes, 
j-in. recessing 
Units feature an Alzak 
aluminum reflector for 
optimum light control. “SRS” sur- 
finished in white 
permalux enamel with contrasting 
Silvan Listed by 
UL. 

Edwin F. Gutl 


Washinato vd.. St. 


are 


lobbies, under 


processed 


face boxes are 


flange and door. 
2615 


3, Mo. 


( ‘ompany, 


Louis 


(2) 


A line of terminals for cable-to- 
flat aluminum or 
copper in wide ranges of sizes has 
been introduced. Eight terminal 
sizes cover every cable size from 
No. 8 through 2000 mem copper and 
aluminum or 1780 mcm ACSR. With 
recessed bolt head pockets for one- 
hand installation, terminals are de- 
signed to make heavy-duty connec- 
tions. 

Burndy 
Conn. 


Terminals 


connections to 


Norwalk, 


Corporation, 


(3) 


Two new lines of 250-volt de sili- 
con rectifiers for heavy-duty steel 
mill and industrial applications, and 
the other for general purpose oper- 
ations. Heavy-duty rectifiers are 
available in 400-, 500-, 600-, 750-, 
1000- and 2000-kw ratings with 


Rectifiers 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


standard sizes carrying 100% con- 
tinuous loads, 125% current loads 
for two hours, or 200% for one 
minute. The 150- to 300-kw general 
purpose rectifiers are designed for 
crane, hoist and general shop serv- 
ice, elevator supply, machine tools 
with de motors or control, magnetic 
chucks and lifting magnets, etc. 
Single factory-packaged units are 
available in ratings of 150, 200, 250 
and 300 kw and for 3-phase, 60- 
cycle primary voltages of 208, 240, 
480 or 600, A newly developed elec- 
trically-operated drawout  single- 
pole breaker in the de breaker sec- 
tion provides high-speed feeder pro- 
tection. Bulletins are available. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 





(4) 


A new line of pad-mounted dis- 
tribution transformers permit user 
to locate all wiring underground. 
Compact size makes it possible to 
install transformers in restricted 
space and screen them from view 
with shrubbery in housing develop- 
ments, shopping centers or else- 
where when desirable. They are 
available for single or 3-phase serv- 
ice, 

Standard Transformer Co., War- 
ren, Ohio 


Transformers 


(5) 


New Type “E” tray for continu- 
ous support of control and power 
cables, and tubing. Slot opening is 
2 ins. with turned down edge all 
around. Furnished in galvanized 
steel and aluminum. Type “E” is 
interchangeable with P-W’s ladder, 
expanded metal and solid trays. 
Catalog No. 858 is available. 

P-W Industries, Inc., 11200 
Roosevelt Blvd., Philadelphia 15, 
Pa. 


Tray 
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Floodlight 


Type ADED-12 floodlight is a 
cast aluminum unit designed for 
fixed mounting in Class II, Group 
G hazardous locations. Floodlight 
and its junction Condulet are dust- 
ignition-proof. Junction box cover 
supports floodlight, and can be ro- 
tated for horizontal aiming. Alu- 
minum housing is corrosion-resist- 
ant; door is hinged to case and 
provides weatherproof fit. 

Crouse-Hinds Company, Syracuse 
ay ae 


(7) 

A new line of electrical system 
floor boxes called Catalog Series No. 
88 are designed for conduit instal- 
lation in the floor with outlets at 
the floor surface to accommodate 
the telephones, intercommunica- 
tions, light and power. Floor box 
units are an assembly comprised of 
a special 4-in. octagon outlet box, 
threaded outlet box cover, bronze 
adjusting ring and bronze floor 
plate with removable insert. The 
‘88’ series range in overall height 
from a minimum 2% ins. to 3% in. 

Steel City Electric Co., 1207 
Columbus Ave., Pittsburgh 33, Pa. 


Floor Boxes 
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LIGHT 
DUTY 


paper 
electrical 
tape 


SHUFORD'S 
SHURTAPE 
EP-33 


Economical to use, multi-pur- 
pose Shuford’s SHURTAPE 
EP-33 features high dielectric 
strength and excellent resist- 
ance to water and abrasion. 
Tan in color. Also available in 
black (EP-33). 


Conforming easily to irregular 
surfaces, it can be effectively 
used for light duty splicing, as 
harness wrap and for light 
duty general electrical pur- 
poses. Has relatively low mois- 
ture vapor transfer rate. Strips 
clean. Thermo-bonding 


Write for full information to 


CLOTHES LINES @ TWINES 
PRESSURE-SENSITIVE PAPER TAPES 

SASH CORDS © WEATHER STRIPPING 

COTTON @ RAYON YARNS ee EXTRUDED PLASTICS 








World's Largest Manufacturers of 
4244 Cotton Cordage 
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Motor Starter 


A completely re-designed me- 
dium-voltage ac motor starter for 
a wide range of commercial and 
industrial applications, called Limi- 
tamp Control. Controller features 
a new draw-out contactor and fuse- 
shelf assembly. It is designed to 
provide short-circuit protection and 
coordinated control for squirrel- 
cage, synchronous, and wound- 
rotor motors up to 3000 hp rated 
from 2300 to 4600 volts. Unit is 
all-front connected to simplify 
maintenance. All high-voltage com- 
ponents are automatically discon- 
nected and isolated from incoming 
line and bus before enclosure can 
be entered. All high-voltage com- 
partments are isolated by metal 
barriers. 

General Electric Co., Schenectady 
SS APA 


Heaters (9) 


An all-new line of automatic elec- 
tric baseboard heaters called Infra 
Flo. Improvements are: combina- 
tion of infrared radiation and con- 
vection heating achieved through 
the grilled front cover and im- 
proved aluminum fin tubing; in- 
creased wattage density per inch; 
cooler surface temperature main- 
tained at 110° to 120° F by a sec- 
ondary cool air passage between 
case and reflector. Units, available 
in lengths from 2 to 12 ft, offer 
wattages from 500 to 4000 watts, 
progressively, in ten standard 
lengths. 

Electro-Ray Manufacturing Co., 
Vancouver, Wash. 


Cable Support (10) 


A new type “CV” cast aluminum 
cable support for use with all types 
of cables and designed to provide 
both a raintight seal and conduit 
ventilation for vertical runs. Body 
of support accommodates an im- 
pregnated hardwood wedging plug 
which sits down below the top, 
forming a chamber for filling com- 
pound. Ports at bottom of fitting 
permit free circulation of air in- 
side conduit. Type “CV” may be 
used for one or more wires in con- 
duit sizes ranging from 2 ins. to 
5 ins. Literature is available. 

O. Z. Manufacturing Co., Inc., 
Brooklyn 17, N. Y. 


PROOANIAIAANARTN 


oe 


Motors (11) 


New high speed squirrel cage in- 
duction vertical motors in all types 
of enclosures are offered in 150 hp 
and up, frames 584 and larger, and 
are especially suited to unattended, 
intermittent-duty installations. All 
rotors are dynamically balanced. A 
choice of three types of couplings 
are available, 

Ideal Electric and Manufacturing 
Co., Mansfield, Ohio. 


Troffer (12) 


A new troffer with extruded alu- 
minum frame and door has been 
developed for use in exterior loca- 
tions requiring weather resistant 
construction. The “Gibraltar” se- 
ries is available in four standard 
sizes of 1 by 4 ft, 1 by 8 ft, 2 by 2 
ft and 2 by 4 ft. Standard diffusers 
are acrylic plastic or heat resistant 
glass. Adaptable to wide variety of 
ceiling construction. Folder G-60 
is available. 

Gruber Brothers, Inc., 90 South 
First St., Brooklyn 11, N. Y. 
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CONVACTS AW WUSIBEe! 
SAF-T-VUE CIRCUIT BREAKER 


You can see the e Saf-T-Vue* offers breaker convenience with 


maximum safety. 
contacts at a glance e Saf-T-Vue is suitable for use where plant 
safety codes require visible contacts. 
¢ Saf-T-Vue is available in frame sizes E, EH, 
F, G, J, JK, K, JKL, KL and LM. Only from 
Westinghouse can you get the right breaker 
for every application. 
For complete information on this new Westing- 
house development, contact your nearby West- 
inghouse sales office or distributor, or write 
Westinghouse Electric Corporation, Standard 
Control Division, Beaver, Pennsylvania. 3-30308 


*Trade-Mark 
Westinghouse... 


Pioneer, Developer and Leader of the Circuit Breaker Industry 
you CAN BE SURE...1F ITS 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS’ CBS TV FRIDAYS) 





PROFITS 


- 


No.... not quite... but if it were possible 
to guafontee profits for the Electrical 
Contractor ond the Electrical Wholesaler. . . 
NATIONAL PRICE SERVICE would do it. 


NPS can, however, provide a service that 
will save you time and enable you to find 
the right price... quickly... for a profitable 
estimate or sale. 


NATIONAL PRICE SERVICE is available in 
a single compact binder which has prices and 
illustrations in a simple format, condensed 
and refined from hundreds of catalogs and 
pricing references. And...N PS is always 
up - to - date. Use the coupon below for 
further details. 


| Gentlemen: 


Please send me complete details about 
NATIONAL PRICE SERVICE 


immediately - no obligation 


i ctatiitenitiistiestntndintisiinn dimmnepantliléiiateliedts 


Title ie 


Company 





Address 
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: 


City Zone Stote_ 





National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE + CLEVELAND 12, OHIO 


168 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Safety Switch (13) 


The QMQB safety switch is a new 
line of heavy-duty switches incor- 
porating the quick-make, quick- 
break principle. Rated from 400- 
through 1200-amp, and having a 
100,000-amp interrupting capacity 
when current limiting fuses are in- 
serted, the switches were developed 
to meet the increased need of in- 
dustrial plants and commercial 
buildings for equipment able to 
handle larger units of power. 
QMQB safety switches rated at 
400- or 600-amp are normally as- 
sembled to take single fuses, 800- 
amp units to take parallel 400-amp 
fuses, and the 1200-amp_ units, 
parallel 600-amp fuses. Single fus- 
ing on the 800- and 1200-amp units 
is also available on order. Three 
sizes of enclosures are available. 

Federal Pacific Electric Co., New- 
ark, N. J. 








St ax SO 


SE Switch (14) 


A new 200-amp service entrance 
switch for use in outdoor installa- 
tions such as farms, ranches and 
trailer parks. It can be changed 
over to 400-amp service by adding 
a conversion unit. 

Midwest Electric Products, Inc., 
Mankato, Minn. 


Time Switches (15) 


An early-rising feature, for Win- 
ter use, has been added to Tork 
astronomical dial time switches. De- 
vice now makes possible automatic 
lighting from 6:00 a.m. to dawn 
without need for maintaining all- 
night lighting. When sunrise oc- 
curs before 6:00 a.m., no ON action 
takes place. 

Tork Time Controls, Inc., Mount 
Vernon, N. Y. 


Cover (16) 


A solid aluminum weatherproof 
cover with a positive “stay-open 
stay-shut” action. Lid flips open 
with a flick of the finger and stays 
open. Flip lid will take any switch, 
any receptacle, singly or in com- 
bination. Meets both REA and 
Federal Specifications. 

Slater Electric & Manufacturing 
Co., 45 Sea Cliff Ave., Glen Cove, 
' fe 


Heat Pump (17) 


A new air-to-air 5-ton heat pump, 
RHP-53, is equipped with a new 
“supersensitive control system” that 
senses the outdoor temperature and 
regulates the indoor temperature 
accordingly. A_ split-system heat 
pump, unit has separate indoor and 
outdoor sections, and is equally 
adaptable to both residential and 
commercial applications. Indoor 
section is designed for flexibility of 
installation since, with its modular 
construction, it can be assembled 
for vertical, counterflow or hori- 
zontal flow of air. Indoor section 
uses a large, squirrel-cage blower 
with a rubber-mounted motor for 
quiet operation. This blower can be 
set for automatic or continuous 
operation. 

Westinghouse Air Conditioning 
Division, Westinghouse Electric 
Corp., P. O. Box 510, Staunton, Va. 


. OCTOBER, 1959 





Ag GE 1ON CIRCUIT 
+ pepme STE 
: wenpeaigt <8 
ie 





NEVENUS NUUSANGE TRIPP 
MBIENT-COMPENSATING BREAKE 


No worry where extreme 
temperature changes exist 


e Ambient compensation prevents the breaker 
from derating the conductors. 

e Ambient compensation provides insurance 
against current interrupting due to false high- 
temperature influences. 
Ambient-compensating breakers, exclusive 
with Westinghouse, are available in all frame 
sizes. Only from Westinghouse can you get 
the right breaker for every application. 

For complete information on this new Westing- 

house development, contact your nearby West- 

inghouse sales office or distributor, or write 

Westinghouse Electric Corporation, Standard 

Control Division, Beaver, Pennsylvania. 5-30309 


Westinghouse . . . 
Pioneer, Developer and Leader of the Circuit Breaker Industry 


YOU CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-OES! ARNAZ SHOWS’ CBS Tv FRIDAYS 





PLUGMOLD’ 
GIVES MORE 
OUTLETS FOR 
LESS MONEY 


Easy installation on any surface 
gives lowest-cost way to provide 
lots of outlets wherever desirable. 
Planning flexibility, simplicity of 
later additions of circuits or out- 
lets, also help make PLUGMOLD 
easy to sell, Get it from your 
distributor. 





Eliminate situations like 
this “Socket Sneak” 














THE WIREMOLD COMPANY + HARTFORD 10, CONN. 
PLUGMOLD 2000 (UP TO 3 NO. 12 CONDUCTORS) 


PLUGMOLD 2100 (UP TO 10 NO. 12) 


PLUGMOLD 2200 (UP TO 3 NO. 6; 10 NO. 10) 


E eal 5 
PLUGMOLD 3000 (UP TO 8 NO. 6; 10 NO. 8) 


VARIOUS SIZES AND SPACING. ALL-STEEL, GROUNDED. 


=— * 
ALL PLUGMOLD IN BUFF OR GRAY PRIME COAT 


The Wiremold Company, Hartford 10, Conn EiO 
Please send FREE PLUGMOLD DATA to 





State 
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(18) 


New 100-amp fusible main serv- 
ice equipment is complete within it- 
self. The 100-amp main “Renu- 
Fuse” unit controls all circuits. 
There are four “Renu-Fuse” pull- 
covers, three are 60-amp and one 
30-amp, or they may be all 60 amp. 
Device may be had in 8, 12 or 16 
plug fuse circuits which may be 
used for 240-volt heater circuits or 
125-volt lighting and appliance cir- 
cuits. Unit has a deadfront and 
may be had in surface or flush 
mounting. It is listed by UL. 

Wadsworth Electric Mfg. Co., 
Inc., Covington, Ky. 


Service Equipment 


(19) 


A series of new heavy-duty 3- 
wire grounding outlets with short 
straps. Each contact is fully en- 
closed in an individual recess. Face 
of outlet, No. 5284, is contoured to 
permit insertion of cap blades. Out- 
let is available in 125 volts with 
parallel slots or 250 volts with tan- 
dem slots for back and side wiring 
or for side wiring only. A green 
hexagonal grounding terminal is 
located at end of device. Literature 
is available. 

Pass and Seymour, Inc., Syracuse 


oc Ne Y 


Outlets 


(20) 


Chromalox electric pool heater is 
fully insulated and furnished com- 
plete with limit thermostat, control 
thermostat in stainless steel well 
and magnetic contactor rated for 
heater capacity. It is ready to in- 
stall in the filter-circulation system. 
Can be mounted horizontally or 
vertically. Available for 240 and 
480 volts, single or 3-phase opera- 
tion in a variety of capacities to fit 
any size pool. Bulletin PE-102 is 
available. 

Edwin L. Wiegand Company, 
7500 Thomas Blvd., Pittsburgh 8, 
Pa. 


Pool Heater 


(21) 


A new high-speed generator relay 
(Type SA) having all static protec- 
tive circuit functions providing pro- 
tection from damage due to 3-phase, 
phase-to-phase, 2-phase-to-ground, 
and phase-to-ground faults is avail- 
able. Relay has a minimum operat- 
ing current of 0.14 amp through 
one restraint circuit and the operat- 
ing circuit in series. Relay is 
housed in a Flexitest case. Many 
of the components of the relay are 
encapsulated. 

Westinghouse Electric Corp., P.O. 
Box 2099, Pittsburgh 30, Pa. 


Relay 


(22) 


Double-pole model, Type 1A66, 
electric heat wall thermostat is for 
use in areas where wiring codes 
require a positive break of both 
sides of a 240-volt line. Control 
knob is fully exposed to both room 
temperature and_ radiant heat. 
When knob is set at “OFF” both 
sides of power line are discon- 
nected. A ground connection is 
provided. Switch fits any standard 
2- by 3-in. outlet box, and mounts 
flush to the wall, extending out- 
ward 1% ins. Rating is 5000 watts, 
240 or 277 volts ac. 

White-Rodgers Company, 
Cass Ave., St. Louis 6, Mo. 


Thermostat 


1209 
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NVERRUPTS 79,000 AMPS 
MARK 75 CIRCUIT BREAKER 


High interrupting Capacity e Mark 75* breaker is ideal for use in network 


systems. 
in standard frame sizes ¢ Mark 75 breaker is UL approved. 

@ Mark 75 breaker is available at only a frac- 
tion of the cost of other high interrupting 
capacity breakers . . . and comes in the same 
sizes and is interchangeable with the standard 
line of Westinghouse AB breakers. 

¢ Mark 75 breaker is available now in frame 
sizes HF, HK, HKL and HLM. Only from 
Westinghouse can you get the right breaker 
for every application. 

For complete information on this new Westing- 

house development, contact your nearby West- 

inghouse sales office or distributor, or write 

Westinghouse Electric Corporation, Standard 

Control Division, Beaver, Pennsylvania. 3.30305 


‘ *Trade-Mark 
Westinghouse . . . 


Pioneer, Developer and Leader of the Circuit Breaker Industry 


you CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS’ CBS Tv FRIDAYS 





Westinghouse 
evelops new 


wth Motor Starters 


“monkey proot” 
safety features 


Westinghouse NEMA 12 Life-Line 
7 combination starters end unauthorized 

tampering, offer greater safety and 

convenience to service personnel 


nee 


@ 


\r r > ¥ | \ , - r +>? 
imply itact your local Westinghouse representative 
; 


tributor now, or write Westinghouse Electric Corporation 


standard Control Division, Beaver, Pa 


you CAN BE SURE...1F ITS Westi nghouse 





Check these 
6 great new 


Safety “firsts”... 


SAFE-—You always know whether SAFE—Positive gasket seal keeps SAFE—Even when you're out of 

power is on or off because ON-OFF out oil and dust. An interlock re- sight, padlocking ON-OFF handle 

handle is permanently attached to quires that door must be tightly prevents any operation of discon- 

disconnect ...even when door is open. sealed before handle can be moved nect regardless of whether door is 
to ON position. OPEN or CLOSED. 











SAFE—Discourages tampering by 


unauthorized personnel. 
quired to open door. 


Tool re- 


SAFE—Accidental operation of dis- 
connect impossible when door is open. 
Disconnect interlock must be delib- 
erately voided to operate ON-OFF 


- handle. 


SAFE—Interlock prevents door 
from being opened when switch is 
on. ON-OFF handle must be in OFF 
position to open door. 


J-30306 





Magnetic Starter (23) 


Magnetic motor starter, rated 
through 15 hp, 440-550 volts, incor- 
porates many new control features 
—all components front removable, 
dual voltage coils reconnectable on 
the job, “trip-free’” thermal over- 
load relays with trip indicator. 
Encapsulated dual voltage magnet 
coils are moisture and fungus re- 
sistant and are rated 110-220 or 
220-440 volts, 50-60 cycles. Coil ac- 
cepts plug-in pushbutton or selector 
switch. Catalog 14-B1 is available. 

Furnas Electric Co., 1067 McKee 
St., Batavia, Ill. 


Onnouncin : A COMPLETE LINE 
OF COMPACT, LIGHTWEIGHT 
COMBINATION STARTERS 


Sizes 0, 1, 2, and New Sizes 3 and 4— and 
NEW CAST ALUMINUM WEATHERPROOF 
and EXPLOSIONPROOF ENCLOSURES 





: 
ft 
q 


? 
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Starters are of exclusive “Right Angle” Design 
which brings important installation, main- 
tenance and performance benefits. For con- 
venience and safety, unit is front operated by 
means of Fused or Unfused Disconnect, or 
Circuit Breaker. Circuit Breakers are Instan- 
taneous or Thermal Magnetic Trip Types. No 
other line offers enclosures that facilitate 
mounting and handling like the new cast 
aluminum NEMA 4 Weatherproof and NEMA 
7 and 9 Explosionproof — Enclosures that are 
one-half the weight of old-style cast iron boxes. 
Other available enclosures: General Purpose 
(NEMA 1) and Industrial (NEMA 12 — oil- 
tight and dust resistant). 


4 % 


\ 
Concrete Heater (24) 


The new Chromalox Thermwire 
electric concrete heater is a wire 
mesh, interwoven with electric 
heating cable and with 10-ft cold 
leads. Heaters are made 6 or 10 ft 
long by 18 ins. wide. Installed side 
by side in sidewalk, heaters will end 
snow shoveling. Both the 6-ft, 380 

| watts and 10-ft, 630 watts, operate 

| on 240-volt power supply. 

Edwin L. Wiegand Co., 7500 
Thomas Blvd., Pittsburgh 8, Pa. 


Write for new folder on A-H Combination Starters 
to: The Arrow-Hart & Hegeman Electric Company, 
Dept. ECM, 103 Hawthorn St., Hartford 6, Conn. 


ARROW © HART 


Kualey tne 1890 


MOTOR CONTROLS + ENCLOSED SWITCHES 
APPLIANCE SWITCHES + WIRING DEVICES 





Electric Heating 


Three completely redesigned mod- 
els of residential electric heating 
equipment, consisting of wall, 
bathroom and floor models. Each 
unit incorporates a new sloped con- 
trol panel. Wall models are avail- 
able in seven sizes from 1000 to 
1000 watts operating at 240 volts. 
Bathroom models have an aluminum 
grille with an anodized satin finish. 
Two sizes are available, 1250 or 
1500 watts at 120 or 240 volts, with 
or witho ut Adjust-O-Matic heat 
control. Floor models are available 
in 2000-, 3000- or 4000-watt sizes. 

Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30, Pa. 


Floodlights 


New line of outdoor power beam 
floodlights with a spring construc- 
tion that cuts relamping time. At 
a touch, a heavy-duty steel coil 
spring automatically “pops” the old 
lamp out. New lamps “snap” into 
place instantly. Floodlights are for 
up to 300-watt 2000-hr sealed beam 
lamps and are available with a wide 
variety of mounting devices for 
pole top or wall mounting, singly or 
in clusters. All units are heavy- 
duty, weatherproof, corrosion-proof 
die-cast aluminum throughout, and 
are UL and CSA approved for out- 
door service. Bulletin P-110 is 
available, 

Stonco Electric Products Co., 333 
Monroe Ave., Kenilworth, N. J. 
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\ ' Wa ARROW- 
HART 


WALL PLATES 





NARROW, TRIM-LINE WALL PLATES 


WILL NOT RUST. Designed for use with 
H&H Specification Grade Interchangeable 
Wiring Devices, these slim, trim wall plates 
are ideal for use in movable metal parti- 
tions for industrial or commercial applica- 
tions. Available with 1, 2 or 3 openings, 
or blank. 


¢ STANDARD WALL PLATES 


Made of the same high quality 302 (18-8) 
Stainless Steel. Available in a complete line, 1 to 3 gangs. 


First to bring you the latest and finest, Arrow-Hart 
offers you TWO new products. Attractive and 
maintenance-free, these wall plate lines will please 
your customers and help build your reputation. 
These new A-H Wall Plates are high quality, high 
nickel stainless steel. They will not rust; will resist 
most organic chemicals and withstand Salt Spray 
Tests. Act now to take advantage of this new oppor- 
tunity to give your commercial and industrial cus- 
tomers the finest in the field. Write today for complete 
information. 


Dept. ECM, The Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn St., Hartford 6, Connecticut 


Have You Seen the New Arrow-Hart Combination Starters? 


‘AH 








Far More for My Money Yaaee 


Heat Pump (27) 


A new 5-ton, split-system Weath- 
ertron heat pump consisting of a 
weatherized outdoor remote unit, 
Model WTA6O0B and an indoor air 
handling unit, Model WTE60AC. It 
both heats and cools without fuel 
or water, is UL approved and rated 
in accordance with the new ARI 
standards. The heart of the outdoor 
section is the G-E high speed com- 
pressor, 3450 rpm. The two-tone 
grey enameled vertical air handler 
utilizes a 115/230-volt blower mo- 
tor and the variable-speed, per- 
manently - lubricated, ball - bearing 
blower is cushion mounted and belt- 
driven. 

General Electric’s Central Ati 


Conditions rs, T yle ra Texas. 





Complete with 
1 Universal Die Head, 2 Sets of Dies 
for 2” to 2” pipe or conduit 


Pats. Pending 


Circuit Breaker (28) 


Fully magnetic 200-amp circuit 
breaker is designed for residential 


Looks good, does better. Perfect cutting, 
reaming, threading fast . . . and easy! 
Three tools operate independently ' , 
isthe dink wit thn vinnie tor doa z uit use and available as a main dis- 
wr tas Ptgiliag -elendy ell eag)“dagewsaiot pete connect in a full line of small sized 
chucking from front. ‘Slip-proof Speed load centers with 20 to 40 circuits. 
Chuck is a great performer. Concealed Features include: tungsten silver 
oil system, automatic shut-off nozzle. contacts, two switch positions, im- 
Quick-opening die head sets to size right mediate resetting, and available in 
in machine. Power? RIGID -built 125, 150 and 175 trip ratings. Boxes 
ner . , are designed with a depth of 318 
motor handles 2” pipe, conduit, bolt, rod ; signed with a depth of 3 
and 12’ geared tools easily. Try it ins. Listed by UL. 
ane 16 ge _ asly. y Nn, ob Fi Murray Manufacturing Corp., 
compare it... and you ll understand its 1250 Atlantic Ave., Brooklyn 16, 
enormous popularity! Leg and wheel >) N. Y. 
stands available. At your Supply House. 


Switch (29) 


Ae { AM New single pole weatherproof 

The Ridge Tool Company | } Elyria, Ohio, U.S.A. I}))))) pilot light-switch assembly, Cata- 
W)) log No. SwP-2, is especially de- 

THREADED PIPE... it’s Tight...it’s Best... Costs Less? signed for interior and exterior 


/ 
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applications, wherever a moisture 
problem exists. It will fit a 2-gang 
“T” box or any 2-gang outlet box. 
It comes complete with tight-seal- 
ing rubber gasket, 6-watt, 125-volt 
bulb and mounting screws. It is UL 
approved and meets all Federal and 
REA specifications. 

Perfect-Line Manufacturing Cor- 
poration, Old Country Road & RR 
Avenue, Hicksville, L. I., N. Y. 


Baseboard Heater (30) 


Radiant glass baseboard electric 
heater, Model 650B-24, operates on 
240 volts and 650 watts. Sections 
can be joined end to end or at cor- 
ners where angles are required. Ac- 
cessory available include 
thermostat section, duplex electrical 
outlet section and inside corner sec- 
tion. Constructed of anodized alu- 
minum with rust and tarnish-proof 
brass finish. Heating element is 
Corning Pyrex glass. Overall size is 
7\« ins. high, 368 ins. long, 24 ins. 
thick. 

Allied Precision 


Stevens, Geneva, Ill. 


sections 


Industries, 425 





(31) 


A tubeless photoelectric outdoor 
lighting control that meets TDJ- 
148 EEI-NEMA standards is avail- 
able in either 120- or 240-volt. Con- 
trol D-2-275 is gasketed, has a 
polarized twist lock, built-in light- 
ning arrester, and consists of an 
SPST normally closed integrating 
relay operated by a wide-area CdS 
photoconductive cell. The two-com- 
ponent unit is assembled in a trans- 
parent weather-proof gasketed 
housing of Tenite No. 2. 

Precision Magnetic Controls, Inc., 
Ridgewood, N. J. 


Lighting Control 





Cut and Thread Conduit by Hand? 


ese-not me or my men when I 
can get the new tough fast little 


Rilzalb. 300 


Power Drive 


Weighs only 79% lbs. 
—all metal! 


Full Speed... 
even on 2’ pipe or conduit 


ee ee ee a oe ae eg 


This new 300 is clear out of its price class! 
Its Rita0-built motor has extra power 
and extra-long brush life... heavy- 
duty bump-proof switch RitaI> 
Speed Chuck with guaranteed tight grip, 
forward, reverse, replaceable jaw inserts 
and all-metal hand wheel . . . 2 extra- 
strong tool support bars... and a lot of 
other features that make it far the most 
for your money. You can’t afford to be 
without it—see and try the new 300 at 
your Supply House! 


The Ridge Tool Company 


¢ 


Stand for 
Ribkaib 
300 
*Price $27.00 


oe ee ee ee oe eo 


Elyria, Ohio, U.S.A. 


THREADED PIPE... it’s Tight... it’s Best... Costs Less? 
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» Hashion Plate 


ici = 2» = > 47. Or. °is & 





Exciting new idea in wall switches 


Lets the builder or owner match, blend 
or contrast any decorating scheme 
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TAP-EEZ .. . new tap-action, flush-mounted switch 
for buildings, institutions and stores. Rugged 
enough for all a-c applications, yet much more 
attractive than ordinary switches. 


WINS NEW CUSTOMERS... 
CAPTURES MORE BUILDER DOLLARS 


Fashion Plate opens the door to more business in new 
construction... for homes, buildings, institutions... 
brings you a bigger share of the total building dollar 


There’s real excitement about Fashion Plate* 
among builders and architects. They are tak- 
ing a second look at wall switches. That means 
you'll see Fashion Plate in more and more 
specifications . . . in more and more new 
homes and buildings. And you are the one 
who profits. 

Right now, builders all over the nation are 


being supplied with a brand-new merchandis- 
ing package for Fashion Plate. And they are 
being sent to you to supply their wiring needs. 

Don’t wait. Stock up now before the big 
building rush this summer. Next job you 
wire, suggest Fashion Plate. It’s an exciting 
new product that wins customers and 


builds profits. *'Trade-Mark 


ASK YOUR BRYANT DISTRIBUTOR forasample of Fashion Plate. Take it apart and see the built- 
in quality ... the trade-mark of Bryant superior wiring devices. 
UNLIMITED APPLICATIONS—AVAILABLE IN SINGLE, 


DOUBLE AND THREE GANG COMBINATIONS—WITH 
CLEAR OR IVORY ACTUATORS, BLACK OR WHITE BACK PLATES 





Smooth, quiet action. Low in- Silver alloy contacts in- 


stallation cost. Just press on 
back plate and actuator, 


sure long life. Positive 
controlled contact action. 
Listed by Underwriters’ 


Compact design. Fits 
standard switch boxes. 
Requires no special 
wiring. 


Time-saving, clamp-type, 
back wiring terminals 
make installation quick 
and easy. 


Laboratories, Inc. 


nae - 
Plate == 
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THE BRYANT ELECTRIC COMPANY, BRIDGEPORT 2, CONNECTICUT 
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SUM MAAAAAAS 


More CONDUFLOR headerduct for 
Rogers Elec. Service, Inc. contractor 
on new Libbey-Owens-Ford executive 
offices, Toledo 


When designing or bidding Cellular 
Underfloor Distribution Systems be 
sure you investigate 


Conduflor 


— the new, modern floor and 
ceiling headerduct and fittings sys- 
tem for power, communication and 
signaling lines. 


Conduflor 


fittings are listed by Underwriters 
Laboratories, Inc. 


Write or call for detailed data 
file on cellular concrete or steel 
floors. 


CONDUFLOR 


CORPORATION 


P.O. BOX 2748 


CLEVELAND 11, 
Winton 


OHIO 
1-6430 
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(32) 


A new 300-amp, standard NEMA 
Size 5 ac solenoid contactor de- 
signed primarily for use in motor 
starters and controllers, but also 
recommended for heater and lamp 
load switching. Heavy inrush cur- 
rents are handled by double break 
contacts, enclosed in individual are 
hoods. Standard coil voltages are: 
110, 208/220, 440 and 550 volts, 60 
cycles. 

Ward Leonard Electric Co., Mount 
Vernon, N. Y. 


Contactor 


Troffers (33) 


A new series of 18-in.-wide units 
has been added to the Aurora line 
of recessed fluorescent  troffers. 
Slimline and rapid start troffers 
feature a new extruded aluminum 
diffuser frame with a built-in light 
trap which seals the troffer interior 
on all sides, increasing the usable 
light output. Units are available in 
a full range of standard sizes from 
1 by 2 ft to 4 by 4 ft, using two to 
eight lamps in a single fixture. They 
are designed with a standard hous- 
ing and three optional trims to fit 
all basic types of ceilings. Bulletin 
T-759 is available. 

Metalcraft Products Co., 
Philadelphia 35, Pa. 


Inc., 


(34) 


Type EMB explosion-proof bal- 
lasts have been designed for use 
with EV and DL Series Condulet 
lighting fixtures for hazardous lo- 
cations. Of the autotransformer 


Ballasts 


type, these high power factor bal- 
lasts operate on 60 cycles, ac, with 
triple tap primaries that closely 
match line voltage. Ballasts are 
supplied for a single 250-watt lamp, 
or one or two 400-watt lamps. In 
two-lamp applications, one fixture 
can be supported directly from the 
junction Condulet; the second fix- 
ture can be supported from a fix- 
ture hanger Condulet. 
Crouse-Hinds Company, Syracuse 


LNs: es 


Transformers 


Powerstat variable transformers 
of the H-C series feature high cur- 
rent ratings. Re-entry rings and 
helical coils permit continuously- 
adjustable control of 1600 
ments over the range of zero to 
maximum output voltage. Two 
types are available. Both are re- 
motely operated from a control unit 
mounted either on the Powerstat 
frame or at any other convenient 
location. With an input of 240 
volts, 60 cycles, 3-phase the convec- 
tion cooled type has an output rat- 
ing of 0-270 volts, 200-amps, 93.5 
kva, and the forced air-cooled type 
has an output rating of 0-270 volts, 
360 amps, 168 kva. 

Superior Electric Company, Bris- 
tol, Conn. 


incre- 


Diffuser Panels (36) 


A new line of “Compatible” dif- 
fuser designs—2 by 4 ft, which 
match the standard 2 by 2 ft 
diffusers, making archi- 
tectural variations. Units are of 
new anti-sag construction. Diffusers 
are available in both single and 
double dirt-shield panels. Double 
panels consist of two plastic sheets 
placed apart and fastened around 
the perimeter with white or bright 
metal edge. Light transmission is 
controlled to give low brightness. 

Lightonics, P.O. Box 7211, Oak- 
land 1, Calif. 


possible 
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“Profit Line for ’59” 
Electrical Products from 


ALLIS-CHALMERS 


ONE MAN...ONE SOURCE 
for complete system sales! 





Allis-Chalmers electrical system package selling 
can step up your profits fast! Single-source buying 
cuts acquisition costs. You make more on each 
product and each system. There’s just one firm to 
deal with — unit responsibility for all electrical 
products and their performance! Scheduled deliv- 
ery avoids on-the-job delays. Engineered to work 
together, matched Allis-Chalmers products are 
easier to install. Ample stocks of spare parts are 
maintained for speedy product servicing. 


For more profit facts on this key line (illus- 
trated on the following pages), call your nearby 
A-C man or write Allis-Chalmers, Power Equip- 
ment Division, Milwaukee 1, Wisconsin. 


MOTOR 
CONTROLS 


CIRCUIT 
BREAKERS 


DRY-TYPE 


TRANSFORMERS / 


4 


A-1171-EC 
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Missing 
Outlet 








@ Raised section easy to locate z 


plastering 


ARROW CONDUIT 
& FITTINGS CORP. 


30th Street, Brooklyn 





© “Wershouse Stocks “ATLANTA GA 
+ *SIRMINGHAM, ALA. + *CHIC. 

* *CINCINNAT! 37. OWI * OALLAS, TEXAS + 
“DETROIT 2, MICH. * Gi _ * “KANSAS 
CITY, MO. * *1OS ANGELES, CALIF. © *miAms, FLORIDA 
* "MEW OMEANS, 1A + MEW YORK CITY mY 

mass. + 
VA. * GOCHESTER, wT + © 


Seles Represemton res 
* SALTINOEE. «OD 





ELECTRICAL 


CONSTRUCTION AND MAINTENANCE . 


Switches (37) 


Bottom hinging and front opera- 
tion on new G-E safety switches 
cuts space requirement for close- 
ganged installations. These fea- 
tures highlight a new line of 
30- through 600-amp light and 
heavyduty switches. Bulletin CPD- 
74 is available. 

Ge neral Electric Co., Distribution 
Unit, Plainville, Conn. 


Trencher (38) 


A new trenching tool for install- 
ing underground electrical systems, 
called Pup Trencher, is_ self-pro- 
pelled. It will dig either 2 or 3 ins. 
wide and 3 ft deep. Propulsion is 
provided by a winching mechanism 
with a 6-speed drive. Unit can be 
started, set at a desired depth and 
be left unattended until it finishes 
the trench. Guide handle raises and 
latches into a handle-bar position 
for portability. 

Davis Manufacturing Inc., 
So. Handley, Wichita, Kansas. 


1301 


Adapter 


When used at the bottom of a 
vertical conduit riser which is prop- 
erly vented at the top, a special 
conduit ventilator adapter, Type 
“KVF”, provides for the movement 
of cooling air throughout the riser. 
Standard fittings are of cast alu- 
minum, accommodating conduit 
sizes of 3, 4 and 5 ins. Fittings are 
also available in bronze. 

O. Z. Electrical Manufacturing 
Co., Inc., Brooklyn 17, N. Y. 


(39) 


Voltage Regulators 


Two transistorized electrome- 
chanical automatic voltage regu- 
lators, designated Stabiline types 
EMT4104 and EMT4104UT, are 


now available for applications 


(40) 


where loads up to 8.4 kva must be 
controlled by a relatively smail 
sized assembly. Both types are de- 
signed for either 120- or 240-volt, 
50/60 cycle, single phase duty. Data 
Sheet SE-L3599 is available. 

Superior Electric Company, Bris- 
tol, Conn, 


Damping Attachment (41) 


A new damping attachment de- 
signed for use on Type A oil-tight 
limit switch. It can be used with 
any arm. Typical applications in- 
clude conveyors and automation 
equipment where precise actuation 
by means of a cam is not practical. 
Bulletin 9007-GA is available. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


Cover Plate (42) 


A heavy-duty weatherproof cove 
plate for 20-, 30- and 50-amp re 
ceptacles. Cover plate snaps closed 
and can be padlocked to prevent 
tampering. It is designed for use 
in industrial, railroad, farm, ma- 
rine, aircraft and commercial ap- 
plications. 

Bell Electric Co., 5735 S. 


v Clare 
mont Ave., Ch icago 36, Jil. 


Radiant Heating (43) 


A new method of installing a low- 
temperature radiant heating 
tem beneath concrete walk or drive- 
way for electric snow removals. 
Unit, called the Sno-Melter, de- 
signed at 42 watts per sq ft, will 
melt snow and ice. Package con- 
sists of pre-spaced thermoplastic 
insulated resistance wire which is 
anchored in place on galvanized 
steel mesh mats 10 ft long and 18 
ins. wide. Non-heating lead wires 
and ground lead are also attached. 
Preassembled units may be rolled 
into place. Listed by UL for 
examination service. 

Easy-Heat, Inc., Lakeville, Ind. 


sys- 


re- 
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The Profit Line for '59 Bate alae 


Exclusive electrical and manual 
stored-energy closing mechanism. 








Pm 


Convenience — contro! devices lo- 
cated on breaker front — safely avail- 
able even with door closed. 


Pius Value 


in every detail 


Allis-Chalmers all-new 
600-volt metal-encilosed switchgear 
for 75,000-ampere 
interrupting service 


Just a few of the operating... safety ...and 
application features of A-C’s new design are 
shown. There are many other features that will 
interest you, such as unitized construction, the 
use of polyester glass insulation, and spring-held 
dust seals, 
Get the details! Contact your nearby A-C 
office or Allis-Chalmers, Power Equipment Di- Safety — breaker shown in discon- 


vision, Milwaukee 1, Wisconsin. nected position . . . stored with door 
closed. The indicators show circuit 
breaker position. 


Safety—(a) interlock prevents move- Flexibility —each stage of auxiliary Accuracy — direct acting series-trip 
ment of closed breaker; (b) latch pre- switch assembly is individually adjust- device is set easily, using calibration 
vents rocking past disconnect position. able without disassembly. scale and adjusting knob. 
A-1038-EC 
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Number 1 reason why the best bargains 


IN FLUORESCENT LAMPS, buying on price alone is no 
bargain at all. (Because the price of the lamps averages only 10% 
of the operating costs of light.) The other 90% goes for electricity 
and maintenance. Conclusion? The dest lamp bargain works your 
customers’ lighting dollar the hardest, gives the most /ight for 
their money. @ 

How do G-E Fluorescents stack up? Take the popular 4-foot, GENERAL ($6) ELECTRIC 
40-watt. The new General Electric PREMIUM 3 Lamp, announced F40CW 3 COOL WHITE 
in 1959, delivers more light per watt than any previous 4-foot PREHEAT-RAPID START USA. 
fluorescents. As for maintenance—out of every 1,000 G-E 40-watt 
fluorescents you sell today, on the average 999 have no defect which 
can keep them from working—and 990 will still be burning late in 
1961! Practically maintenance-free performance like this makes G-E 
40-watt, slimline, high output and the exclusive Power Groove Lamps 
your customers’ best bargains in fluorescent light. 





IN MERCURY LAMPS, you have the source 
which can give customers the lowest cost of light of any 
type of lamp commercially available. Lower than fila- 
ment—often lower, even, than fluorescent. And General 
Electric Mercury Lamps, at any given time in their life, 
will outperform any other brand the same age... and 
are built to last as long or longer! 


How? In many ways. To name a few—General Electric’s 
dramatic new Bonus Line electrodes, better arc-tube 
design, and fewer parts to intercept light. And a new 
1959 line of six G-E Bonus Line 400-watt Mercury 
Lamps are the biggest bargain in mercury light. 


IN FILAMENT LAMPS there are some im- 
portant differences between brands—some of which are 
detectable even before the lamp goes in a socket. Like 
the new 1959 smaller, brighter, 100-watt lamp bulb 
that’s small as a 60-watter but delivers more initial light 
than two 60’s. Or the new 1959 G-E Quartzline lamps 
that are pencil-thin but pack up to 1500 watts. 

Or like the new 1959 RB-52 Bonus Line 1000-watt 
reflector lamp shown at right. Special bulge shape 
distributes heat, so a less-costly, regular glass is used— 
with savings passed on to your customers. And look! 
It uses General Electric’s stand-up filament that delivers 
more light than ordinary “draped” type, has more 
expensive silver reflector instead of aluminum. It gives 
20-30% extra light on the work plane. Big things are 
happening in G-E Filament lamps—all pointing to a 
bigger bargain in filament light for your G-E Lamp 
customers. 
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in light are General Electric Lamps 


IF YOU RECOMMEND REPLACEMENT LAMPS, 
then lamp selection is relatively easy. For new installations, however, 
the job is not often that simple. For this reason General Electric’s 
corps of engineers, technicians and specialists are as near as your 
phone—to help you help your customers pick the right General 
Electric Lamp that'll give them the best bargain in light. They'll even 
aid in recommending the lamp type, size and “color” best for each 
customer’s individual lighting conditions. 


FREE FROMG.E. Right now... 
today you can get a startling new 
20-page picture paper packed 
with factual information onlamps 
and lighting that can help your 
customers save big money. For 
your free copy just send your 
name and address to General 
Electric Co., Large Lamp Dept. 
C-931, Nela Park, Cleveland 12, 
Ohio. Be sure to ask for ‘FACTS 
OF LIGHT'’. See your G-E Large 
Lamp Representative for larger 
quantities. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Simply list on your company letterhead any or all of these | 


PRACTICAL HELP 
FOR MEN 
CONCERNED WITH 
ELECTRICAL 
MAINTENANCE 


Biddle literature and Biddle Instru- 
ments are the universally accepted 
tools for preventive maintenance pro- 
grams—they are integral parts of 


electrical operations everywhere. 


Many thousands of copies of the 
m*nuals and technical publications, 
prepared by our engineering staff, 
are supplied annually to men in in- 
dustry. In-plant training programs, 
engineering and trade schools include 
these down-to-earth discussions of 
electrical resistance and speed meas- 


uring techniques in their courses. 


No File Complete Without 
These Useful Publications 


If you are concerned with the main- 
tenance of important electrical equip- 
ment, your files should include 
practical, dependable information on 
these subjects: 
Insulation Resistance Testing 

Manual 21-JECM 
Earth Resistance Testing 

Bulletin 25 ECM 


Motor & Phase Rotation Testing 
Bulletin 80 ECM 


Cable Fault Locating 
Bulletin 65 ECM 


Speed Measuring Bulletin 35 ECM 


bulletins you would like mailed to you. We will see that you 
receive regularly Biddie Instrument News. 


JAMES G. 


Electrical Testing Instruments + Speed Measuring Instruments 


8-913 


BIDDLE CO. 


Laboratory & Scientific Equipment 


1316 ARCH STREET, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


PHILADELPHIA 7, PA. 
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Motors (44) 


A new line of integral hp ac mo- 
tors, called ‘“‘Duty Master” motors, 
is available in sizes from one 
through 250 hp in protected (open), 
weatherproof, totally-enclosed, cor- 
rosion-proof and _ explosion-proof 
enclosures. They may be specified 
in all standard speeds and voltages. 
Designs include polyphase, ball 
bearing, vertical and _ horizontal 
mounting arrangements. One of the 
features is the low inertia, fast ac- 
celerating rotor, constructed of 
aluminum. The cast-iron frame of 
the new open motors protects from 
dripping or splashing liquids, and 
has a 40° C temperature rise, con- 
tinuous duty, with a 15% 
factor. 

Reliance Electric and Engineer- 
ing Co., 24701 Euclid Ave., Cleve- 
land 17, Ohio. 


service 


Adapter (45) 


A new cast aluminum adapter 
permits fast installation of twist- 
lock photoelectric controls on round 
or fluted ornamental pole tops. This 
corrosion-resistant adapter con- 
forms to EEI specification TDJ- 
148 and NEMA specification SH-18- 
1959, and will accommodate any 
twistlock control that conforms to 
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EEI-NEMA standards. It will fit 
any ornamental pole, round or 
fluted, up to 44 ins. O.D. and with 
an I.D. of 3 ins. or more. Terminals 
accommodate up to No. 8 stranded 
wire. 

Fisher-Pierce Co., 170 Pearl St., 


So. Braintree 85, Mass. 


Capacitors (46) 

Power factor capacitors are avail- 
able in two sizes, 25 and 50 kvar, 
2400 through 7960 volts. Included 
in the capacitor package are pole- 
type racks, stacked racks, voltage 
sensitive controls, voltage sensitive 
current compensating controls, cur- 
rent sensitive controls, switches, 
fuses and other accessories. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Control Stations (47) 


EWC Series control and indicat- 
ing stations are designed for use in 
. hazardous areas, indoors and out- 
doors. Condulets are available in 
one-, two- or three-gang pushbutton 
stations, pilot lights and selector 
switches; and are designed for use 
in Class I, Groups C and D (NEMA 
7), and Class II, Groups E, F, and 
G (NEMA 9) hazardous locations. 

Crouse-Hinds Company, Syracuse 


> eo 


Raintight Enclosure (48) 


New 200-amp fusible main rain- 
tight enclosure for non-interchange- 
able and interchangeable breakers. 
The 200-amp main switches control 
all of the circuit breakers in the en- 
closure which may be had in 24, 32 
or 40 (15 to 50-amp) single pole 
breakers. With sequence bus design 
any two adjacent breaker positions 
may be double pole. Circuit breaker 
bus bar assembly is attached to a 
removable self-aligning metal 
mounting plate. Dead front is re- 
movable type and it is listed by UL. 

Wadswo7 th Ele ctric Mfg. Co., 
Covington, Ky. 


Pipe (49) 


An electrically-heated synthetic 
rubber pipe, made of Buna-N hard 
rubber, is heated via a unique non- 
circuitous silicone rubber heating 
tape. Pipe will withstand tempera- 
tures up to 248°F. Pipe can be 
manufactured with liners such as 
silicone rubber, teflon, polyvinyl 
chloride, metals, and glass. 

Luzerne Rubber Company, Muir- 
head Ave., Trenton, N. J. 





SANGAMO TIME SWITCHES GIVE YOU 





GREATER FLEXIBILITY OF OPERATION 


Need automatic sunset-sunrise operation? The Astronomic Dial 
automatically controls switching schedules in accordance with sunrise 
and sunset (or earlier) and compensates daily for the progressive 
change in seasons. 


Need week-end and holiday scheduling? The Omitting Device 
permits skipping complete daily operations for any one or more 
24 hour periods. Weekly schedules can be repeated automatically. 


Need variation in daily operations? The Advance Time Device 
used with the omitting device permits an early OFF operation be- 
fore the last daily OFF operation on any one or more days of the 
week. 


Need additional daily operations? Extra time setting trippers 
are available on most Sangamo switches for scheduling multiple 
operations during any 24 hour period. 


NOW... 


Every time switch is described in detail 

on an individual product sheet for a ready 
reference to specifications, enclosure 
information, available optional features and 
prices. All sheets are enclosed in the handy 
file folder shown here. Send for 

your free copy today! 


SANGAMO ELECTRIC Company 


SPRINGFIELD, ILLINOIS 
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stands up 
under 
rough work 
conditions 








Where portable cord takes a beating 
because of rugged work conditions, 
WHITNEY BLAKE DYNAPRENE stands up 


and gives long, economical service. 


DYNAPRENE has an especially tough neoprene 
jacket, it resists abrasion, has high flexibility 
and long flex life, and provides premium 


quality service at competitive prices. 


Write TODAY 
for this complete 
catalog. . . FREE. 


WELL BUILT WIRES SINCE 1899 





WHITNEY BLAKE COMPANY 


ae 





NEW HAVEN 14, CONNECTICUT 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Catalogs & 
Bulletins 


(50) PLAstic PIPE for electrical 
conduit, 6-page bulletin describes 
all sizes from 3 





+ to 6 ins. for such 
installations as airport lighting, 
chemical plants, communications, 
street lighting, and generating sta- 
tions. Southwestern Plastic Pipe 
Co. 


51) AiR CONDITIONERS. Bulletin 
$525, 8 pages, describes design and 
construction features of packaged 
units, with tables of physical data 
and capacities. American-Standard 
Industrial Div. 


(52) TRANSFORMERS. New “Do-It- 
Yourself” Flexiformer, consisting 
of a packaged primary and no sec- 
ondary, is described in 8-page Bul- 
letin TP659. Useful for laborator- 
ies, classrooms, service shops and 
inspection departments, the unit 
permits addition of any number of 
secondary turns to provide desired 
output voltage. Superior Electric 
Co. 


(53) SHALLOW TROFFERS 43 in. deep 
designed for flush-mounting in ceil- 
ings are described in new catalog, 
including cross-section drawing, 
specification data and lighting pat- 
tern diagrams and tables. Morris 
Kurtzon, Inc. 


54) MASONRY ANCHOR that drills 
its own hole in concrete is covered 
in new folder listing typical appli- 
cations and installation photos. 
Rawlplug Co., Inc. 


(55) CLASSROOM LIGHTING. 4-page 
folder FE presents a 16-point check- 
list for lighting classrooms and gen- 
eral commercial buildings with the 
new Versateer series of fluorescent 
lighting units. Benjamin Electric 
Mfg. Co. 


(56) UTILITY TRENCHER that digs 
by itself, gasoline or electric motor 
driven, is described in 4-page bul- 
letin DP-1. Davis Mfg. Inc. 


(57) INDUSTRIAL FLUORESCENT unit 
with 30x30 louver for VHO, SHO 
and Power Groove lamps is de- 
scribed with all pertinent specifica- 
tions in new catalog. AllBrite Div., 
Curtis-AllBrite Lighting, Inc. 


(58) GROUND DETECTOR. 8-page 
Bulletin B74 describes Lectronic 
Sentry mine safety device for pro- 
tection against ground faults and 
short circuits on dc-operated off- 
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track mining machines and their 
trailing cables. Joy Mfg. Co. 


(59) ADJUSTABLE SPEED DRIVES. 
Bulletin GEA-6806, 16 pages, de- 
scribes new + to 25 hp line of Poly- 
dyne mechanical drives. General 
Electric Co. 


(60) GEARMOTOR from } to 100 
hp, both integral and all-motor 
types. Bulletin 51B9172 discusses 
design and construction features. 
Allis-Chalmers. 


(61) CONDUCTOR STRINGING equip- 
ment including utility snatch 
blocks, pole-mounted brackets and 
aerial cable blocks are described in 
new 16-page catalog. Sherman & 
Reilly, Inc. 


(62) CLIPS AND INSULATORS. Cat. 
No. 220 covers entire line from 
miniaturized clips to welding 
ground clamps, including newest 
developments. Mueller Electric Co. 


(63) CONNECTORS for equipment 
control. Bulletin 372, 12 pages, 
discusses neoprene construction de- 
signed for application up to 600 
volts in oval, round or dual round 
styles, 2 to 12 poles. Joy Mfg. Co. 


(64) RECTIFIERS. Bulletins 15B9298 
and 15B9432 introduce two new 
lines of 250-volt de silicon rec- 
tifiers—one for heavy-duty steel 
mill and industrial applications, one 
for general purpose operations. Al- 
lis-Chalmers. 

(65) RELAY GUIDE. Handy nomo- 
graph permits graphical solution 
to relay problems involving the 
determination of coil resistance, 
voltage, wattage, current, accelera- 
tion, temperature correction, and 
release time. Kurman Electric Co. 


(66) ALUMINUM CONSTRUCTION. 
Structural handbook, 420 pages, 
covers completely the use of alu- 
minum for structural purposes. 
Aluminum Co. of America. 


(67) TRANSFORMERS for metering. 


Cat. S-503 describes redesigned 
line for use with watthour meters 
and in switchgear. Standard Trans- 
former Co. 


(68) CIRCUIT BREAKERS. Type FB 
high-speed current-limiting units 
in ratings from 1200 through 
12,000 amps continuous current at 
1000 volts de are covered in bulle- 
tin §-4601-1A. I-T-E Circuit 
Breaker Co. 


(69) WirRING DEVICES. A new 
abridged catalog listing over 600 
items with numerical and subject 
indexes for contractors, distribu- 
tors, engineers and estimators. Lev- 
iton Mfg. Co., Inc. 


"DIAMOND'S NEW 
“Red Seal MAKES 
this SCREW ANCHOR 
BETTER than ANY. 


—RED FIBRE DISC KEEPS 
DIRT OUT of THREADS and 
INDICATES BOTTOM for 

CORRECT INSTALLATION,” 
says J. A. Wright, Vice Pres. 


OTHER PRODUCTS 


« DIAMOND git Expansion Shieids 
* KEYSTONE Machine Bolt Expansion 
Shields « ‘“DI-EN-KEY” Closed Back 
Machine Bolt Expansion Shields * ‘“‘N” 
Star Type Masonry Drills ¢ MULTI-SIZE 
Wood Screw Anchors * SUPER-GRIP 
Stud Type Expansion Anchors * 0 HD 
Hammer Drive Anchors (Nail Type) * 
DI-FORGE Percussion Type Masonry 
Drills * DI-STAMPT Pipe Clamps « 
RAM eeg Duty Lead-lron Anchors * 
DIAMOND-P La rew Expansion Shields 
* DIAMIDE rbide Tipped Masonry 
Drills «© WING-DING Wall Screw 
Anchors. 


DIAMOND EXPANSION BOLT CO., INC. 


Garwood, New Jersey 
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THE RADICALLY NEW GENERAL ELECTRIC 
SIZE 2 MAGNETIC STARTERS ARE... 


EASY 10 
INSTALL 


Radically new and specifically designed for easy 
installation . . . General Electric’s 100-Line Size 
2 magnetic starter can significantly reduce your 
costs by saving both installation time and money. 
You save with these features: 
STRAIGHT-THROUGH WIRING—With G.E.’s new 
Size 2 starter, all line terminals are at the top 
and all load terminals are at the bottom. Straight- 
through wiring and new pressure-type terminals 
save you time because no wires need be bent or 
looped. You can do all wiring from the front— 
where it’s easy to see, easy to reach. 


GENERAL 


EASIER WIRING is possible because of 10% more 
wiring space in the enclosure and easily removed 


wrap-around enclosure cover. 


10% MORE WIRING ROOM—Even though the 
Size 2 starter features a 14% size reduction, you 
still get more actual wiring room—about 10% 
more than with former starter models. Addi- 
tionally, you get even more accessibility because 
of the wrap-around cover. All you need do to 
remove the enclosure cover is press the spring- 
clip latch. 

CALL YOUR NEARBY G-E Apparatus Distributor 
or write Section 733-47, General Electric Co., 
Schenectady, N. Y. (Ask for GEA-6611.) 


ELECTRIC 


NEW FHP MANUAL STARTER, which is now 
available in key-operated forms, features an 
exclusive plug-in heater. (Ask for GEA-6358.) 





New General 
KEY 


OPERATED 


FHP 
Manual 
Starter 


< 


For schools, hospitals 
where you must profs 
hile an General Ele 
manual starter is the 
@) SO) dae) ol-tachiloln 
Tigelislileniiiceliiclime al alal 
lacs eolale Mal erin 
Write for b 


i al-taiaten 


GENERAL (6) ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 
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(70) MAGNETIC STARTERS. Cat. 
14-Bl1, 16 pages, introduces re- 
designed line through 15 hp, 440- 
550 volts. Furnas Electric Co. 

71) SWITCHBOARDS. Bulletin 2015, 
6 pages, covers three types of 
shallow-depth boards: incoming line 
sections, distribution sections, and 
combined metering and distribution 
sections. Federal Pacific Electric 
Co. 

(72) TRANSFORMERS. Cat. 5A3 de- 
scribes redesigned line of boost and 
buck transformers with connec- 
tion taps to increase line voltage in 
five steps from 6.66 to 26.64% or 
reduce line voltage in five steps 
from 4.75 to 11.8° Acme Electric 


PANEL SWITCHES. Bulletin 
describes Twinlite series of 
lighted pushbutton switches for 
computors, office machinery, ma- 
chine tool control and instrument 
panels. Electrosnap Corp. 
(74) VOLTAGE REGULATORS. Bul- 
letin S2591ET, 8 pages, 
Stabiline instantaneous electronic 
transistorized units for automatic 
equipment voltage regulators. Su- 
perior Electric Co 
(75) MOTORS AND GENERATORS, 
6-page bulletin describes squirrel- 
cage, special purpose wound rotor 
and de motors from 1 to 200 hp 


covers 


plus generators and m-g sets from 
to 150 kw. Imperial Electric C 
(76) MARINE EQUIPMENT. 8-page 
brochure describes latest devel- 
marine generating 
and control equipment, including 
10-, 15-, 25-, 35- and 50-kw response 
systems, high-capacity 125-volt de 
systems and standard 5- and 74-kw 
response systems. Safety Electrical 
Corp. 
(77) MoTOR MAINTENANCE. Au 
thoritative 63-page booklet, ‘“Pro- 
tective Maintenance of Motors 
and Generators’—intended prima- 
rily for use of electrical mainte- 
nance men. NEMA. 
(78) GIMBAL RINGS for PAR 38, 
46, 56 and 64 side-prong lamps 
and R-30, R-40 and Par 38 screw- 
base lamps. Bulletin includes charts 
and diagrams showing application 
to fluorescent fixtures. Alexander- 
Tagg Industries Inc. 
79) TRANSFORMER' INSULATION. 
Booklet outlines process for insulat- 
ing transformer with Scotchcast 
epoxy resin. 8 pages. Minnesota 
Mining & Mfg. Co. 
(80) ENCAPSULATING Motors. Two 
methods of encapsulating rewound 
motors in epoxy resin are presented 
in step-by-step procedure in 4-page 
brochure. Minnesota Mining & 
Mfg. Co. 


opments __ in 





. OCTOSER, 1959 





New Books & Pamphlets 


1959 National Electrical Code, 528 
pages, $1.00. National Fire Pro- 
tection Assn., 60 Batterymarch St., 
Boston 10, Mass. 

Complete revision of 1956 edi- 
tion incorporates a substantial 
number of new safety provisions 
with extensive editorial revisions 
including placement of tables and 
diagrams, formerly in Chapter 10, 
n their appropriate spots in the 
text. A completely new system of 
numbering sections and _ para- 
graphs has been adopted; a cross- 
reference index provides handy 
identification of new numbers with 
old. 


Factors in Special Fire Risk 
Analysis by William Durant Milne. 
165 pages, $10.00. Chilton Co., 
Book Div., 56th and Chestnut Sts., 
Philadelphia 39, Pa. 

An analysis of the interrelation- 
ship between field inspector re- 
ports and examining underwriters; 
a discussion of the obligations of 
insurance companies, the occu- 
pancy hazards of buildings, con- 
struction problems, and fire pro- 
tection. 


Soldering Manual. 176 pages, 
$5.00. American Welding Society, 
33 W. 39th St., New York 18, N.Y. 

Twenty-one chapters deal with 
principles of soldering, solders, 
fluxes, joint design, surface prep- 
aration, processes and procedures, 
inspection and testing, metals and 
alloys, and printed circuits. 
Equally useful to both amateur 
and professional, the manual sup- 
plements its text with 81 illustra- 
tions and 34 tables. 


Farm Electric Sales Handbook. 
66 pages; $3.50 plus postage. Edi- 
son Electric Institute, Sales Div., 
750 Third Ave., New York 17, N. Y. 

Subjects covered include sprin- 
kler irrigation systems, underfloor 
heating cable, electric dairy equip- 
ment, electric brooding, egg cool- 
ing and storage, and others. Prin- 
cipal advantages of each are 
outlined, including such informa- 
tion as size of equipment needed for 
the various uses, capacities, oper- 
ating costs, installation costs, ini- 
tial investment costs, and average 
kwhr use. Loose-leaf, 44 by 74 ins. 


Current Projects of the American 
Standards Association, 52 pages, 
75 cents to members; $1.50 to non- 
members. ASA, Dept. PR94, 70 E. 
45th St., New York 17, N. Y. 
Answers questions concerning 
standardization activities in the 
electrical industry, describing 


6063-16 and 6061-16 
Aluminum Alloys 
Make Husky Cable Support 
Systems Twice as Strong! 


We challenge you to a test of strength to prove the 
money-saving advantage of HUSKY Cable Support 
Systems over all others. Simply send us the coupon 
below. You'll get two aluminum samples—one as 
used for ordinary systems, the other of double- 
strength 6063-T6 aluminum alloy, exclusive with 
Husky. 

Then, see for yourself why only Husky can offer 
you iong-span design to reduce structural support 
assemblies and splices by 50% and drastically cut 
installed costs. 

Test your strength and that of your cable support 
systems ... send in this coupon today! 


Representation from coast to coast 
PRODUCTS, INC. 
5304 Vine Street Cincinnati 17, Ohio 


Pe RRR eee 
rp HUSKY PRODUCTS, INC. 5304 Vine St., Cincinnati 17, Ohio 4 


Rush me the dramatic proof of exclusive HUSKY savings with double-strength 
| é aluminum and long-span design. 4a 


ql Name_ 
Ed en cen 


Address___— 
# City. sail af ee 
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PLM Type ACS-FF 
Terminator 


Close quarters? 


we. A? LM 


fitting to fit the job! 


Need to terminate several armored cable runs in cramped space? There’s a 
PLM terminating fitting to fit the job! Narrow-base, flange-type terminators 
for limited mounting spaces are just one of many types of PLM fittings for 
interlocked armored cable up to 444” in diameter. Other types for outdoor 
mounting, damp or wet locations, bracket or angle mounting. 

PLM terminating and splicing accessories for armored, non-metallic jacketed 
and lead-covered cable are listed in PLM 52-page catalog 301. Write, on 
letterhead, for your free copy of this aid to faster, easier and better cable 
installation and repair. 


TERMINATING AND 
) 2) { Me | SPLICING ACCESSORIES 


3875 WEST 150th STREET e CLEVELAND 11, OHIO 
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scope of each project in 19 stand- 
ard categories, together with an 
index and list of sponsors. 


NEMA Standards available from 
the National Electric Mfrs. Assn., 
155 East 44th St., New York 17, 
Se 

Industrial Control, IC 1-1959, $6.00. 
Large Generating and Converting 
Apparatus, LG 2-1959, 30 cents. 
Pressure Connectors for Copper 
Conductors, SG 8.1-1959 and SG 
8.2-1959, 30 cents each. 

Gas Turbine Power Plants, SM 
30-1959, $1.00. 

Returnable Reel Dimensions for 
Wire and Cables, WC 20-1959, 25 
cents. 

Symbols for Metering Diagrams, 
Publication No. 59-71, 15 pages, 
60 cents. Association of Edison II- 
luminating Companies, 40 W. 40th 
St., New York, N. Y. 

Report covers symbols suggested 
for use in one-line metering dia- 
grams, circuit wiring diagrams, 
and construction diagrams. Sam- 
ple drawings give examples of 
their use. 


Building Exits Code, NFPA No. 
101, 256 pages, $1.50. National Fire 
Protection Assn., 60 Batterymarch 

t., Boston 10, Mass. 

New 1959 edition includes many 
new features of life safety from 
fire. It deals not only with exits 
but many related features such as 
exit lighting, signs and similar sub- 
jects. 


Are Welding Training Manual, 
$3.00. American Welding Society, 
33 W. 39th St., New York 18, N. Y. 
Contents include welding proc- 
esses and recommended safety prac- 
tices, the metal-arc process, acces- 
sories, exercises in are welding, 
are welding equipment, identifica- 
tion of metals, and metals and their 
structure. 337 line drawings, half- 
tones and tables are included. 


Guide to Incandescent and 
Fluorescent Lamps for Commercial 
Applications. Westinghouse Elec- 
tric Corp., Bloomfield, N. J. 5 cents. 

A helpful guide to the proper use 
of incandescent and fluorescent 
lamps. Guide lists various commer- 
cial establishments such as super- 
markets, clothing stores, drug and 
variety stores, beauty and barber 
shops, restaurants, schools and 
offices, giving lighting applications 
commonly found in such establish- 
ments, suggests specific lamps to 
use, and indicates effect to be ex- 
pected from each. 
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(cleuel -. the measure of cable superiority 


Note how, in Brands A, B and C, there is a marked lack of balance 
between abrasion resistance and ozone resistance. This means that 
these cables can crack long before they wear out. Also, it is 
quickly apparent that needlessly high cold flexibility may be built 
into a cable...but af the sacrifice of more important electrical 
properties. 


Every brand of cable must have certain important electrical char- 
acteristics. But not every brand will have these characteristics in the 
same relative proportions... and it's this fact that makes a differ- 
ence in cable life and performance. Look at these significant test 


results. 
BRAN D 


CAROL a B c 





Electrical Insulation Resistance (1) 100 17 16 68 





Cold Bend °F (2) 50 —45 —90 —50 





Abrasion Resistance (1) 91 62 100 92 





Ozone Resistance (1) 100 6 18 12 

















Note: (1) 100 indicates best—others % of best (2) cold bend—actuval test temperature 


When you call for cable—call for Carol! 


But Carol cable, in addition to having the highest combined rating, 
is also the best balanced... with primary emphasis on the charac- 
teristics most vital to cable life and performance. The balance 
built into Carol cables is your assurance of superior quality 
throughout ...extra quality and performance where it is most 
needed. 


PORTABLE CORDS - POWER SUPPLY CABLE - CONTROL 
CABLES + WELDING CABLE - GOVERNMENT TYPES - CORD SETS 
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... for important savings in 
power, fuel and water 


AUTOMATICALLY! 


SCOPE, the new Stromberg Central Operations 
Panel Electronic, contains a Stromberg master 
clock, automatic programming equipment and 
manual control panels. It conserves power, fuel 
and water—actually lengthens the life of opera- 
tional equipment. 


SCOPE times the “on” and “off” operation of 
remote utility functions and equipment without 
special or additional wiring. It initiates “‘com- 
mand”’ signals through an electronic transmitter. 
Coded pulses sent over normal 60 cycle wiring 
energize coded receivers or relays which supervise 
the utility functions being controlled. Manual 


controls permit SCOPE operation at unscheduled 
periods. 

With SCOPE, fuel, water and power consumption 
can be precisely balanced against actual require- 
ments. The “‘on” and “‘off” operation of equipment 
can be pre-determined for optimum cost control 
in schools, offices, plants, stores and public 
buildings. 

In any standard installation, SCOPE will super- 
vise clocks, audible signals, time recorders and 
the programmed control of lighting centers, heat- 
ing and air conditioners, ventilators, conveyors, 
compressors, pumps, valves and motors. 


A complete catalog—TIME AND SIGNAL EQUIPMENT—prepared especially 
for Architects and Engineers—is yours for the asking 


TIME CORPORATION 


MAIN STREET, THOMASTON, CONNECTICUT 


SUBSIDIARY OF GENERAL TIME CORPORATION Sales & Service Offices throughout the U. S. A. 
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MOD AIR BREAK 
BHEART 
Pg: 
Faster Arc Suppression 


New blowout design. 
Novel arc chutes are 


ny 


resistant material. 


+. 


Double Break Contacts : 
Silver alloy contacts 
never need maintenance. Only One Moving Part 
Vertical motion assures Simple solenoid design 
uniform contact eliminates trouble-causing 
pressures. pins, pivots, and 
flexible jumpers. 


A-B High Voltage 
Starter with Air | I 
Break Contactor A N o- 
Bulletin 1159 high volt- 
age air break, across- 
the-line induction » 
motor starter in NEMA 
Type | enclosure. All 
Allen-Bradley high 
Membe 


voltage starters are er of NEMA 


equipped with current 

limiting fuses with in- . 

terrupting capacities OF Tot bh a tam\/ Co) co) am Oxesatncey 
of 150,000 kva at j 

2300 v; 250,000 kva 

at 4600 v. Allen-Bradley ‘Co., 1316 S. Second St., Milwauke 4, W 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont 





AUTOMATION BEGINS HERE 


... Insist on Allen-Bradley accessories 
for continuous automatic production 








In this broad line of Allen-Bradley 
accessories, each and every unit car- 
ries the traditional A-B trademark 
of quality that stands for trouble 
free operation. Rugged construc- 
tion, and maintenance free, silver 
alloy contacts provide the reliability 
that is essential to the continuous 
operation of your automatic produc- 
tion machines. 

Profit from the experience of the 
leading machine tool builders. . . in- 
sist on Allen-Bradley quality motor 
control all the way! 


Special push button panels can be assembled to your specifications. 


ty 4 ¥ | 4 f "=, 


. - 
OILTIGHT LIMIT SWITCHES PRECISION LIMIT SWITCH OILTIGHT CONTROL UNITS OILTIGHT CONTROL STATIONS 


Bulletin 802T with sealed heads Bulletin 802 oiltight. Responds Bulletin 800T. Choice of push Bulletin 8O00T for up to 16 units 
and bodies. Various operators. to very small operator travel. buttons, lights, and switches. in die cast aluminum enclosure. 


bof 


PNEUMATIC TIMERS OILTIGHT PRESSURE CONTROL STANDARD DUTY PUSH BUTTONS FOOT SWITCH 
Bulletin 849. Reliable and accu- Bulletin 836. For hydraulic sys- Bulletin 800. Up to three units, Bulletin 805. In rugged die cast 
rate. For on-delay or off-delay. tems with pressures to 5000 psi. also pilot lights and switches. housing for toughest service. 


8-59-RM 


ALLEN-BRADLEY | 24%" 


CONTROL 
\llen-Bradley (¢ { econd t Milwaukee 4, W 


Br 





Reader’s Quiz 





Gas Generators for 
Lighting Loads 


QUESTION P36—Have had two 
inquiries system of gas 
lighting which was used some years 
ago. This system used lump car- 
bide and water, the water being 
fed as needed to the carbide where 
the gas was generated as fast as 
the load required, evidently with a 
pressure switch operated by the gas 
to open or close the water flow. 
Would like to have any information 
from other readers who may have 
worked on some of 


E.E.M., 


about a 


these gener- 


ators. 


ANSWER TO P36 Regarding 
acetylene gas generators, most of 
these machines fed the carbide, as 
needed, into a large body of water. 
As gas was generated it raised a 
water sealed bell, similar in prin- 
ciple to the large city gas holders; 
this stopped the carbide feed. When 
the bell settled down as gas was 
used, more carbide was fed into the 
water, repeating the cycle. The gas 
pressure had nothing to do with the 
feed in these low-pressure house 
installations; it was governed and 
held constant by the weight of the 
bell, and only the volume of gas in 
it, whether full or empty, con- 
trolled the carbide feed. 

Dripping water on a mass of car- 
bide also produces gas, but with a 
great amount of heat which tends 
to break down the gas; this system 
was only used in small automobile 
generators before the days of the 
Prestolite tank, and in miners’ 
lamps, where the light weight and 
small size were important. I also 
believe some acetylene generators 
designed for welding at 15 psi pres- 
sure, are pressure controlled, but 
these are outside the above ques- 
tion.—W.W.W. 


ANSWER TO P36—For a period 
of six years I worked out of a re- 
pair shop where the National Car- 
bide Co. had installed several farm 
gas lighting plants similar to the 
one E.E.M. describes. 

These plants were all heavy 
gauge galvanized iron, consisting 
of a tank 4 ft dia, 8 ft deep; then 
a floating tank inside, holding 200 
Ibs of 4 by 4 in. carbide. 

To charge the system, first you 


QUESTIONS from readers on problems of industrial i t, installati int 
repairs. Answered by electrical int e 


and 





_ , ad 





gi s and industrial electrical contractors 


out of their experience. For every question and every answer published we pay $5.00. 


filled the 4- by 8-ft tank with water, 
4 ft deep. Then you put in the 
carbide in the portable floating top 
part. This fit into a rubber seal, 
and when you put it into the 4- by 
8-ft tank, a trap door opened, and 
released a small amount of gas. As 
the gas built up pressure between 
the floating inside drum and the 
water, it raised the float, and shut 
off the carbide. 

I serviced several of the gas gen- 
erators. They worked fine and gave 
off a nice white light. I would say 
they were comparable to 74-cent 
kwhr electricity. Of course, the 
more lights you need, the more it 
cost you. Each light had a flint 
on a ratchet wheel. You just turned 
on a small valve; gave the flint a 
sharp turn, and the lamp lit. For 
an out of the way place they were 
very convenient.—J.P. 


ANSWER TO P36—About 40 years 
ago I serviced one of the generators 
referred to, and to the best of my 
recollection, it was called “North 
Light,” and was made in Buffalo, 
N. Y. 

There was a compartment for the 
carbide, and means to remove the 
residue. In connection, there was 
a tank of water, the water being 
held to the proper level by a float 
valve. 

Within this tank was another 
tank, open at the bottom end, into 
which the gas was piped when 
created. When the inner tank was 
in a low position, it automatically 
operated a means to allow water to 
flow to the carbide. As gas was 
created, it would raise the inner 
tank to a floating position, and keep 
on rising until the proper amount 
of gas was formed; then it auto- 
matically shut off the flow of water 
to the carbide. 

Naturally, when servicing the 
generator, I did not smoke or allow 
a flame of any sort to be present. 
It was housed in a room built for 
the purpose.—B.A.S. 


Distorted 
Sine Wave 


QUESTION Q36—Where the fre- 
quency is O.K., but the wave shape 
of each cycle is not a sine wave, how 
can the wave shape be made into a 


sine wave to get better motor op- 
eration?—E.B. 


ANSWER TO Q36—By the nature 
of your question, it is safe to as- 
sume that you “create” this voltage, 
as no public utility supplies any- 
thing but a sine wave. Further, 
you are not utilizing a uniform 
field alternator, as that machine, 
by its very nature, produces a sine 
wave. 

Therefore, your’ inverter is 
faulty, and the best recommenda- 
tion is to change from your present 
system to a rotating machine. That 
is, of course, providing that your 
wave shape produces noise or loss 
of power in your motor. It is well 
to remember that a slight deviation 
from the sine wave normally will 
not affect the operation of the mo- 
tors.—J.M. 


ANSWER TO Q36—A distorted ac 
wave can be resolved into a smooth 
60-cycle fundamental sine wave 
plus superposed odd harmonic sine 
waves such as the third, fifth, 
seventh, etc. (Were there even har- 
monic or harmonics, predominates ; 
ponent, which, obviously, is not pos- 
sible with ac.) The first step, then, 
would be to find out which har- 
monic or harmonics, predominates; 
that is, are the worst offenders. 
There are various ways to do that 
(oscillogram analysis, harmonic 
analysator). Suppose the answer is 
the fifth or seventh (300 and 420 
cycles). One can then construct a 
wave trap. In case of single phase, 
it consists of a reactor built into 
the line, and two tuned circuits 
across the line. The reactor carries 
full 60-cycle line current, and de- 
velops a tolerably small 60-cycle 
voltage drop. The two circuits, each 
consisting of a capacitor and re- 
actor connected in series and tuned 
to 300 and 420 cycles respectively, 
effectively short-circuit the har- 
monic voltages so that the wave 
shape at the load is essentially 
sinusoidal. 

In case of 3-phase power, three 
such wave traps are required to 
eliminate undesirable harmonic fre- 
quencies of the fundamental. 

Obviously, this will be quite ex- 
pensive. It is a sounder approach 
to find out what caused wave shape 
distortion to begin with, and to 
rectify the trouble at the source. 
—L.F.R. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... OCTOBER, 1959 






































































































































- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... OCTOBER, 1959 





You can't do business 
without Wakefield 
Catalog C-59 





45 Sales Offices... 
500 Leading Distributors 
in the U. S. and Canada 


WA wet FTE Ue? 


THE WAKEFIELD COMPANY — VERMILION, OHIO 


WAKEFIELD SOUTHWEST COMPANY — OKLAHOMA CITY, OKLA. 
3745 N. W. 37th Street Place 
WAKEFIELD LIGHTING LIMITED—LONDON, ONTARIO 
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Direct Current Arcing 


T @) G  €- « = B @) yg Ss QUESTION R36—The haulage sys- 
ae 


tem of our mining operation con- 
sists of one 13-ton, 250-volt, de 
trolley locomotive, remotely con- 
trolled from each ore chute by a 
P.B. station which operates a panel- 
mounted de contactor, to energize 
and de-energize the trolley line as 
each car is spotted at the chute for 
loading. 

This system necessitates leaving 
the locomotive controller about two- 
thirds on. This in turn creates a 
problem of severe arcing of con- 
tacts at the panel-mounted con- 


TWHO-WING “g- TUMBLEHEAD tactor. 
SPRING TYPE paveatedein! cc sthale Would it be practical to install 


— into — mtb F standard power capacitors of say 
“ to fasten work securely On “ESSE : . : ieee 
FINE QUALITY and SKILLFUL WORK- ae cadet hdinn wails. 25 kvar each in parallel across 
MANSHIP are the distinguishing fea- 


these contacts to reduce the sever- 
tures of Arro Toggle Bolts. 


ity of the arc? If so, approximately 

how many kvar of capacity would it 
ening to tile, plaster, wall board, or any require to attain effective results? 
type of hollow construction, quick and 7 The contactor panel consists of 
sure. Its lively spring, when released, ~—s pore , 1 ¢ : 
spreads the steel wings into open position , me wo contac OTS Comme ted m par- 
—tightening develops maximum holding ; allel. Would it be of any advantage 
power. > to connect them in series?—A.A.N. 


This well made toggle bolt makes fast- 


Used extensively by electricians, plumbers, . iiadtietee one — 
decorators, a A one men, ign men ANSWER TO R36—One large con- 
and many other tradesmen. = RIVETED HEAD tactor would be better than two con- 


tactors, each of half the size in 


staninsuailorse 7 i Falls into open po- parallel. For two contactors, each 
sition by gravity. of half the size in parallel, to divide 

ws the arc equally, both would have to 

open exactly at the same time, be 


STUD BOLT TYPE 


exactly alike, and connected exactly 


alike. If you carefully watch the 
THE FEWARROS> LINE OF MASONRY contactors in pare i 


parallel, you will 


ANCHORING AND DRILLING DEVICES usually find that one contactor takes 


most of the are. 


. —== The series arrangement would be 

ARR Gal) better than the parallel during the 
ARRO-CORE MASONRY DRILL : . : 

opening period. During the closed 

A-C-E EXPANSION SHIELD MACHINE SCREW ANCHOR period the contacts may be over- 

— w< ETS =reccc® loaded, overheat and corrode, unless 


episaen memmans strane ont ARROFLUTE CARBIDE MASONRY DRI contacts were rated for the entire 
O-E EXPANSION SHIELD = current. Standard method is a 
ae — —— ———_———— blowout coil 
ile | SUR-FLUTE DRILL ¢ : 
uu i — aoe re we The present trend is towards 
FO ~~ ca - * using selenium rectifiers in place of 


‘ MALLEAD BOLT ANCHOR pee ym nce a capacitors, which are too bulky, and 
J LU PUNT . 

aces saa fa) ~ Ld also cause a series of charges and 
_— - es a discharges of decreasing values, 

DOUBLE EXPANSION SHEL * eS : ; . 
TUD BOLT ANCHOR nena yg se unless used with a resistor.—E.B. 
ANSWER to R36—Addition of ca- 
LAG SCREW EXPANSION SHiE RAL-DRIVE NAIL ANCHOR . pacitors across the contactors feed- 
] — _ ing your locomotive trolley would 
TWO WING TOGGLE 80 : be extremely hazardous. A failure 

- RUBBERGRIP DRILL POINT HOLDER . . . . 
LEAD SCREW ANCHOR in the capacitor (short-circuit) 
" ii 4 SSS O —_aa<) would start your locomotive, and 
+ aes ‘ eal you would not be able to stop it. It 

UTE PLUG LITTLE MAJIC U . : . ° 
TOGGLE & 4 would be possible to avoid this diffi- 
—— = See your industrial, culty by placing a fuse in series 
hele or with the capacitor, sized to blow 

SILVER KING . . uickly on locomotive current 
SELF DRILLING SHIELD electrical supplier q y - : 

Another alternative would be to 


install dditional tactor, 
ARRO EXPANSION BOLT COMPANY which dae ym names coeseaael 


DEPARTMENT D, P. O. BOX 388, MARION, OHIO across the main contacts after the 


——_ 
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For Depen dt 


Beyond a @ 
Always Spee 


“A quality building for quality tenants™ 
demands quality wiring devices. That’s why the™ 
beautiful new Canada House at 680 Fifth Avenue 
in New York uses P&S 20AC1-I AC switches. 
A good reason, too, why P&S 5252-I and P&S 7310's 


are also used. 


P&S 20AC1 heavy duty 6 ©) 
AC switches are designed with @e 
extra-heavy silver alloy con- ( 
tacts mounted vertically at the . 
nodal point (point of least 

vibration) to avoid excessive 
vibration and eliminate arcing ae 
and poor contact. P&S super cond , 
AC switches can be used at yw 
full rated capacity for tungsten 

filament lamp loads and fluo- 
rescent installations. 

*Slogan for the new Canada 


House 
20AC 1 Ivory 


For information on these and 
other P&S wiring devices write 


PASS & SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. In Canada; Renfrew Electric Limited, Renfrew, Ontario 
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main contacts close, and open the 
capacitor circuit after the main 
contacts open. 

The operation of the contactor 
should be observed. Closing in on 
the heavy load may cause arcing 
and sputtering and possible weld- 
ing, especially if the contacts 
bounce on closing. In this case the 
capacitor would discharge through 
the contacts when they close, adding 
to the locomotive current, and mak- 
ing matters worse. If an auxiliary 
contact on the capacitor were used 
as explained above, this objection- 
able situation would be avoided. 

On the other hand, excessive arc- 
ing may occur if the contacts in- 
terrupt heavy currents, as when 
the locomotive is jogged for spot- 
ting. A capacitor may reduce this 
problem. 

A capacitor “say 25 kvar” is 
rather meaningless. A 230-volt, 25 
kvar ac, 60-cycle capacitor would be 


suitable for about 600 volts de, and 
its capacitance would be 1230 mfd. 
A similar 25 kvar, 460-volt capac- 


itor would be 307 mfd. Within rea- 


sonable limits, the arc suppression 
obtained when the contacts open 
all would be proportional to the capac- 
itance in microfarads. As a prac- 


tical matter the thing to use would 


be 150 mfd, 300-volt, electrolytic 

on rufa ni all a capacitors, which cost about $2.00 
apiece at radio supply houses. These 

should be connected in multiple 

across the contacts, using enough 

units (by trial) to obtain the de- 

sired are suppression, observing 

@ one complete package — proper polarity, and providing an 


200 amp. service and more! si Atari auxiliary contact. (If the capac- 
pole TOp Mme [[aiale itors are connected directly across 


‘ 


@ no meter-loop needed! the main contacts, they will charge 


and aicauli bre aker | up when the contacts are open, and 
@ heavy duty industrial-type i | discharge a heavy current, in the 
circuit breakers — cabinets | some direction as the load current, 
ground level disconnect! through the contacts when they 
close.) 


epee ame , : en aa The operation described imposes 
/ut installation and service costs on entrances o amps. or more—eliminate , ¢ (legge rg 3 

costly, power consuming meter-loops with HI-LINER! Head and shoulders severe snd gg waite ates Pat 
above the usual pole-top metering installation, the Hi-Liner combines an over- the locomotive motor and running 
head mounted current transformer with ground controlled line switches in gear. I would recommend connect- 
rain-tight steel cabinet. Installation is fast . . . all you need is one 4-conductor ing your two contactors in series 
#12 cable and '»” conduit running down the pole to the meter. No more heavy with a resistor across the N 9 
wire loop, weatherhead, large diameter conduit—and you'll eliminate the entire . " er ae 
voltage drop of the meter loop! Now your customer can disconnect his entire contactor. These contactors should 
system for emergencies or repairs—and you'll eliminate countless service calls be connected so No. 1 closes first, 
on disconnects and local failures. energizing the trolley through the 
NEW! Two-way split entrance breaker—provides all the advantages of the Hi-Liner plus resistor, and then applying full line 
a split of the 200 amp. service into two 100 amp. lines. Breakers may be ground controlled voltage to the trolley when con- 
either individually or simultaneously. tactor No. 2 closes. To stop the 


NEW! Underground secondary—contains a 200 amp. meter socket, 200 amp. circuit locomotive, contactor No. 2 should 


breakers with overcurrent protection, secondary wiring trough and terminal strip in one : : 
Gamasaith, petp-alenl puabeiadt be electrically interlocked to open 


first, and then No. 1. This is the 
WRITE TODAY — for desirable arrangement if your con- 


detailed specifications 


~~. HI PRODUCTS, INC. tactors are having trouble inter- 


er ay cena rupting the load current. 
other Hi-Liner units, 7740 Wentworth Ave., So., The contactors may be connected 
Minneapolis, Minnesota . ° . . > 
in parallel, using a resistor in series 
with No. 1 contactor; none, or a 
smaller resistance in series with 


A SUBSIDIARY OF GENERAL ELECTRONIC CONTROL, INC. 
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WESTERN INSULATED WIRE CoO. 


| rol—-wr + Valel:))-t-Mtel = Mn @r- Ei hiel galls] 
} 


WRITE FOR FREE SAMPLE! 
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4 EQUALLY GOOD REASONS 





.ssWhy your cranes and hoists 
should be FEEDRAIL’ powered 


Throughout industry, flexible 
Feedrail systems, in capaci- 
ties from 60 to 500 amperes, 
provide convenient movable 
power sources for: 

e Cranes and Hoists 

e Production Lines 

e Conveyor Assembly Lines 
e Moving Test Lines 

@ Portable Tools 

e Machine Tools 

e Cutting and Sewing Rooms 
e Lighting 

e Motor Control 














1. Safe electrification. Feedrail conductors are pro- 
tectively enclosed in steel — no exposed wiring, 
no trailing cables. You enjoy maximum protection 
for personnel and equipment. 


2. Minimum maintenance. Elimination of frayed, 
sagging, broken wires means safer, less frequent 
maintenance. 


3. Better materials handling. There are no time 
consuming traffic holdups with Feedrail. Fewer 
accidents, less maintenance mean absolutely min- 
imum down time—more efficient materials 
handling. 


4. Lower operating costs. Elimination of hazardous, 
wasteful working conditions not only leads to 
better performance but improves safety records 
and plant morale as well — eventually lowers in- 
surance costs too. 


A Feedrail “moving power system” will fit 
your crane or hoist’s needs — can be installed 
quickly and easily. Get full information. Write 
today to Dept. C-10. 


SOLD BY MORE THAN 1,000 ELECTRICAL DISTRIBUTORS FROM COAST TO COAST 


Ts 


: 


| F 





SPECIALLY QUALIFIED 


BAIL: | FEEDRAIL CORPORATION 


Subsidiary of Russell & Stoll Company, Inc 
125 BARCLAY STREET © NEW YORK 7,N.Y. 


REPRESENTATIVES 'N PRINCIPAL cirTries 
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No. 2 contactor. The contactors 
should be closed in sequence 1,2 and 
open in sequence 2,1. This is the 
desirable arrangement in case the 
contacts are eroding when they 
close. 

In lieu of these “home made”’ ar- 
rangements, a better answer would 
be to replace the two contactors 
feeding the trolley line with a com- 
mercial magnetic step resistance 
controller, or better still, control 
the voltage of your de generator by 
control of the field current, and 
eliminate the contactors. Any of 
these alternatives would reduce 
the contactor arcing, commutator 
sparking, and shock loads on the 
locomotive gearing, generator, and 
electric system.—R.L.M. 


ANSWER TO R36—This is a per- 
fect job for a 2- or 3-stage resist- 
ance, cutting out the magnetic con- 
troller that uses some kind of timer. 
This would help the commutator 
and brushes. The automatic con- 
troller can be on the locomotive or 
at the panel if the locomotive has 
one motor. A furnace type damper 
controller can change the drum con- 
troller to an automatic controller 
at very low cost.—H.S. 


RE i AN SR RE 
Can You Answer 
These QUESTIONS? 


QUESTION B37—In connecting ac 
meters on the switchboard, does it 
affect the accuracy of the meter to 
splice 4 or 5 ft of wire to the po- 
tential and current transformer 
secondary leads so as to make them 
reach the meters?—G.J.P. 


QUESTION €37—The plant where 
I am employed is about to make a 
purchase of a battery-driven pulp 
handling equipment. It is planned 
to use storage batteries for this 
application. 

Some engineers say it is best to 
use lead-acid batteries. Others say 
the Edison nickel-iron-alkaline stor- 
age battery is much better. 

How does the purchase price, effi- 
ciency, ruggedness, maintenance, 
life, weight, size and time required 
to charge each type compare? 
—M.D. 


QUESTION D37—What condition 
must be met for satisfactory opera- 
tion of distribution transformers in 
parallel? What effect will the trans- 
former constants have?—J.A.M. 


PLEASE SEND IN 
YOUR ANSWERS BY NOVEMBER 15 
BBR i NR CR I 
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INFRARED Flectric HEATER 
Controlled Area Heating...Indoors or Outdoors 


High energy infrared rays emitted from the Quartzone Tube are 
channeled in a rectan area by a scientifically designed para- 
bolic polished aluminum reflector, making it possible to concentrate 
the heat on a specific area, indoors or outdoors. Like the sun, these 
infrared rays warm persons or objects upon which they are directed, 
and this warmth is enjoyed regardless of surrounding temperature. 
In industry, this heater has great utility for providing warmth in 
exposed areas, like loading docks, and in warehouses and buildings 
y 


with high ceilings; also for spot heating, dyring, and many process 
applications. It is ideal for use in outdoor areas, such as patios, swim- 


ming pools, barbecues, etc. 


The heater can be controlled by simple on-off switch, time switch or 
thermostat. Heaters are supplied with universal brackets for chain sus- 
pension or for bolting to coliag and wall brackets. Built to withstand the 
elements, with a louvered, weather-proof housing, bonderized and finished 


in gray enamel. 


Shown below are a few of the many uses. 























The high efficiency of this heater is due to the 
fused quartz tube. The infrared rays emitted by the 
metal coils pass through this amazing material 
without appreciable loss of heat. Heat is instant. 
The Quartzone Tube has high resistance to thermal 
shock, and even at red heat will withstand splashing 
rain or snow without cracking. Guaranteed for one 


year, but in actual service will last many thousands 


of hours.: 
*REG. U, 8. PAT. OFF. 








and 
trial Unit Heaters, and Farm Heaters for Milk House — 
For complete Information and Sele : 
Specifications ask for Form EC-248. = 


division of Commercial Controls C pe 


DEPT. ECM-59, ROCHESTER 3, NEW YORK 
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® Hallmark Cards, Kansas City, Mo., where Curtis Visioneers “personalized” the illumination system in keeping with the products of the company. 
Architect & Consulting Engineer: Welton Becket. 


8 Curtis Vari-Spot ttractive lighting patterns in several lobbies of the Hallmark Cards building. Recepti 
45 ft. by 45 ft. Var t ed here to accent two areas. Each is impressively dramatized. 








Curtis Lighting 


helps 
Hallmark Cards 


say “Welcome!” 


# General office. Curtis Alzak aluminum low-brightness troffers assure glare-free 
illumination throughout the area, combining visual well-being with visual charm, 


a Pig 








he 


Special illumination effects in greeting card building... 
accent high visual comfort... create a feeling of friendliness 


It’s only natural that.a greeting card company would want to capture the 
spirit of its product,in its headquarters building. And that was done at 
Hallmark Cards, Kansas City, Missouri. Technically, the lighting problem 
called for a system that would be uniform throughout the structure, yet 
provide the same glare-free illumination in rooms of various sizes. The 
assignment clearly prescribed Curtis Visioneering. The desired result was 
effected when Curtis designed a lighting system combining Curtis Alzak 
aluminum low-brightness troffers and Curtis Vari-Spot recessed incandes- 
cent units. The careful application of Curtis products completed the theme 
of visual charm and warm greeting, thus accentuating the aesthetic.char- 
acteristics of the Hallmark Cards building. For assistance on your lighting 
problems write for the name of the Curtis Visioneer nearest you. Curtis- 
AllBrite Lighting, Inc., 6135 W. 65th Street, Chicago—352 Shaw Road, 


South San Francisco. 


URTIS 
visioneers in planned lighting 


For protection of wiring and equipment 











PYLET conduit fittings, circuit controls, lighting industry today—for both hazardous and non-hazard- 
fixtures and connectors are second to none for qual- _ous locations. Cast metal fittings with taper tapped 


ity and dependable service. 


hubs, smooth roomy interiors and cadmium plating 


Built-in, environment-resistant features exceed insure economical installation and maintenance as 
code requirements, to meet the exacting demands of _ well as long service life. 


Specify PYLETS. Sold Nationally through Authorized Distributors. 








SINCE 1897 


THE 
PYLE-NATIONAL 
COMPANY 


WHERE QUALITY IS TRADITIONAL 





1344 North Kostner Avenue, Chicago 51, Illinois 


Connectors + Conduit Fittings + Circuit Controls + Lighting Fixtures + Fioodlights 
Branch Offices and Agents in Principal Cities of the | snd Canada 
Railroad Export Department: International Railway Supply ‘ 30 Chur t., New York 7, N.Y. 
Canadian Agent: The Holden Co., ltd. M 
DIVISIONS: Multi-Vent, Air Distribution + Steber Manufacturing Company, Lighting 
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Questions on the Code 





Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Grounding 


In our city the Power Com- 
that the bare 
through the 
without being broken, into a hole 
through the 


© pany requires 


neutral be run meter 
meter hbase to ground, 
They say it saves meters and better 
against What 


protects lightning. 


H.R. 


do you think? 
Questions such 


A. best answered by _ those 


familiar with conditions. In 
general, it may be stated that these 
bonding and grounding problems 
are worked out to comply entirely 
with the spirit of the code require- 
ments. Specifically, practical appli- 
eation of the grounding require- 
ments may have to be applied in a 
manner seemingly at variance with 
the spirit and intent of the code re- 
quirements. However, after a de- 
tailed discussion and analysis of all 
factors involved, it will be found 
that adequate protection has been 
provided, no hazard has been intro- 
duced and the code requirements 
have been complied with. 

The code represents the best com- 
promise available for the overall 
situations to be met throughout the 
country. In its attempt to represent 
all facets of the industry it may 
step on some pet procedure of op- 
eration in a specific locale, and at 
such times this situation should be 
met with the same sense of com- 
promise in working out a specific 
solution. All interested parties 
should be heard and the best com- 
promise should be evolved to fit the 
particular situation at hand.— 
B.Z.S.—10/59/1 


as these are 


local 


Cellulose Fiberboard 


determine if 
combustible, 


Q How may one 
e me . 
the ceiling is 


low-density cellulose fiberboard as 
4184, 


S.L. 


is mentioned under Section 


National Electrical Code? 
A The 1959 National Electrical 
e Code clarifies the question 
raised as there has been much con- 
troversy over the definition of this 
type ceiling. Section 410-74 of the 
1959 Code states in a fine print 
note as follows: 
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“Combustible low-density cellu- 
lose fiberboard is considered to in- 
clude sheets, panels and tiles which 
have a density of 20 lbs per cubic 
foot or less, and which are formed 
of bonded plant fiber material; but 
does not include solid or laminated 
wood, nor fiberboard which has a 
density in excess of 20 lbs per cubic 
foot.”—R.E.W.—10/59/2 


Service Entrance Cable 
The suggestion has been 


j ° made to the Board that we 


prohibit the use of service en- 
trance cable for use as service ris- 
ers. We know this would be in 
excess of NEC requirements, and 
would like to consider the problem 
on the basis of being in the inter- 
est of added safety for the cus- 
tomer. Your comments pro and 
con will be helpful. Section 3382 
limits the use of SE cables with 
bare neutral. We would appreciate 
the reasoning behind this rule. 


C.R.A. 
A Section 2331 of the code 
e recognizes the use of cables 
approved for the purpose to be 
used as service conductors extend- 
ing along the exterior, or entering 
buildings. There are no specifica- 
tions in the code covering their 
construction, and while the inspec- 
tor has the responsibility for de- 
termining the phrase “approved 
for the purpose,” service cables 
listed by Underwriters’ Laborato- 
ries, Inc. are generally accepted as 
satisfying this phrase as used in 
this section of the code. Section 
2303 of the code recognizes a 
grounded service conductor with- 
out any insulation provided the 
voltage to ground does not exceed 
300 volts. This rule applies to both 
raceways and service cables. In the 
case of service cables, the grounded 
conductor is covered by a tape and 
a braid which provides some in- 
sulation, but not equivalent to that 
required by the code for a fully 
insulated conductor. 

Section 2332 of the code requires 
“service entrance cables, if liable 
to contact with awnings, shutters, 
swinging signs, installed in exposed 


places in driveways, near coal 
chutes or otherwise exposed to me- 
chanical injury, shall be of the pro- 
tected type or be protected by con- 
duit, electrical metallic tubing or 
other approved means.” This code 
rule recognizes a distinction be- 
tween conduit, tubing and service 
cable on the basis of mechanical in- 
jury. 

Underwriters’ Laboratories lists 
the following types of service en- 
trance cable: 

Type SE—Cable for above 
ground installation. This is the 
unprotected type of cable since it 
does not have inherent protection 
against mechanical injury. 

Type ASE—Cable for above 
ground installation. This is con- 
sidered to be a protected type cable 
since it does have inherent protec- 
tion from mechanical abuse. This 
type of cable is rarely used, since 
the great majority of service en- 
trance cables used over a period of 
many years are Type SE. 

Type USE—This cable is for un- 
derground use and is not concerned 
with the question raised. 

On the basis of N. E. Code rules, 
there is a distinction between metal 
rigid conduit used to enclose serv- 
ice entrance conductors and service 
cables which may be realized when 
we consider the following facts: 

Rigid metal conduit is recog- 
nized by the code for all conditions 
of use, and is required to be used 
in many of our hazardous locations. 
There are no restrictions with re- 
spect to voltage, and it provides the 
enclosed conductors maximum pro- 
tection from mechanical injury. As 
a raceway, conductors may be re- 
moved and replaced as the occasion 
may rise. It provides a low imped- 
ance path in a grounded circuit 
which facilitates the operation of 
overcurrent devices. It may be used 
in all types of occupancies, and as 
the “grand-daddy” of all our race- 
way systems of wiring it has 
proven, over many years of field ex- 
perience, to be the safest method of 
wiring recognized by the code. 

Service entrance cable with an 
uninsulated grounded conductor 
was first recognized by the code 
about 26 years ago. As the name 
implies, it was designed primarily 
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NOW! one new, brighter 40-watt lamp does the 


‘ WESTINGHOUSE 
(W)  pmewear namo sranr 
_ footw 


NEW “UNIVERSAL” 
PREHEAT-RAPID START LAMP 


yoru Gt T=: 


3200 LUMENS 9000 LUMENS 15,000 LUMENS 


In the highest-rated 40-watt lamp in the brightest 96" High Output in the economical 96-in ’ 
; Fast om colt Mor: lamolt a’ Hi'™) typelamp 
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LUMENS 


(COOL WHITE) 


Simplify stocking, ordering and mainte- 
nance by specifying this one 40-watt fluores- 
cent lamp for the job that two different types 
have been doing! The new Westinghouse “‘Uni- 
versal’”’ lamp can be used on either your present 
rapid start or preheat circuits with no loss in 
lumen output. You'll save storage space; save 
time and error in maintenance by stocking this 


job that two different types have been doing! 


Whether you’re planning or expanding, you 
can use this lamp in your new fixtures, as well 
as in your existing ones. And here’s the best 
news of all: light output has been increased to 
2800 lumens, while the list price has been re- 
duced to only $1.25—5¢ less than old style 
rapid start lamps! 


one lamp. 


Ultralume™ Phosphors: Westinghouse re- 
search has proved that the size of the indi- 
vidual phosphor particles which coat the 
inside of a fluorescent lamp have a direct 
effect on the amount of light given off. Now, 
a new and exclusive Westinghouse process 
selects the right particle size for more efficient 
light-producing phosphors. 





pieeniesiere cc cecbobeeenhhies 


e 


Triple Coiled Electrodes: Westinghouse uses 
triple wound electrode coils to hold the right 
amount of emission material. This carefully 
measured amount is heated quickly and ade- 
quately protected from bombardment to in- 
sure long life and trouble-free starting. 


CONTACT YOUR LOCAL WESTINGHOUSE LAMP AGENT, OR WESTINGHOUSE LAMP DIVISION, BLOOMFIELD, N. J. 


These new fluorescent advances are made possible by the same Westinghouse Research which brought you . 


Mixed Gases: All fluorescent lamps contain 
mercury and gases. The gases serve as con- 
ductors until the mercury is vaporized. These 
gases and mercury vapor then convert elec- 
tricity into ultra-violet radiation, which 
causes the phosphors to ‘‘fluoresce.”” West- 
inghouse uses the right mixture and pressure 
for each type of fluorescent lamp. 


“Custom” Anodes: Anodes act as buffers and 
prevent excessive ‘“‘sputtering’’ of emission 
material from the electrodes. Since the elec- 
trical characteristics are different for each 
type of fluorescent lamp, Westinghouse 
anodes are especially engineered to fit the 
electrical requirements of each type of lamp. 


Plated Leads: The electron bombardment in- 
side a fluorescent tube eventually causes par- 
ticles of the metal supports and leads to 
sputter off causing “end blackening.” To 
prevent this, Westinghouse plates the lead 
wires with super-hard chrome-vanadium. Re- 
sult: tubes that stay brighter, end to end. 


WESTINGHOUSE 

WwW) 46112 coo. wit 
Sure ens 

f +e 2/Cw Reo 


Silicone “‘Raincoats”: In high-humidity areas, 
moisture can collect on the exterior surface of 
the lamp and prevent it from starting. To 
protect against moisture accumulation, West- 
inghouse fluorescents are given a special Sili- 
cone coating, or “‘raincoat,’’ which disperses 
this film into harmless droplets. 


NEW SHAPE ... NEW LIGHT... WESTINGHOUSE EYE SAVING WHITE BULBS... Another reason why— 


you CAN BE SURE...iF IT's \ Vesti nghouse 
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NEW...FROM HEINEMANN 


200 AMP SERVICE ENTRANCE EQUIPMENT 


--- small box 
..- big breaker 


Customers looking for more electrical power will find a 
lot to like in this unit. Capacity is a full 200 amperes. 
“Full” because the Heinemann hydraulic-magnetic breaker 
makes de-rating as obsolete as yesterday’s weather forecast. 
You can put this equipment next to heat lines, or let it sizzle 
in the summer sun. It always carries full rated current, 
always trips as specified. No thermal elements . . . no 
temperature-caused nuisance tripping. 

Installation? Painless. There’s enough space inside for two 
hands and wire. Solderless screw-type connectors save time 
and trouble. Knockouts are plentiful, placed so conduit can 
be run-in from any angle. 

Cost? A little less than you are used to paying for equip- 
ment that supplies equal capacity after de-rating. 

The size is another pleasant surprise . . . slightly smaller 
than fused pull-outs of the same rating. The equipment is 
rated at 120/240V AC, two- or three-wire service, and is 
available in indoor or raintight, tamperproof outdoor enclos- 
ures of heavy-gauge steel. 


MORE QUESTIONS? SEND FOR BULLETIN 1003 


@B 


ELECTRIC COMPANY 


132 Plum Street, Trenton, N. J. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 
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to be used for services. Its use as a 
wiring method as now covered by 
Article 338 was first recognized in 
the 1935 edition of the code. At 
the present time, service entrance 
cables without individual insula- 
tion on the grounded conductor are 
recognized by Code Section 3382 
as suitable for services; range, 
clothes dryer and domestic water- 
heater circuits; or as feeders from 
a service cabinet to supply other 
buildings, or as service entrance 
conductors for such other buildings, 
provided the limitations imposed 
by the code are satisfied. When all 
of the conductors are insulated 
however, it may be used for inte- 
rior wiring provided the nature of 
the occupancy, and the conditions 
of use are recognized by the code. 
Type SE cable, when used for in- 
terior wiring, must be installed in 
accordance with the applicable pro- 
visions of Article 336 covering Non- 
Metallic Sheathed Cable. As a re- 
sult, it could not be installed in 
any hazardous location, a com- 
mercial garage, a theatre or any 
other occupancy covered by Section 
3362-c of the code. It also is vul- 
nerable to mechanical injury and 
must be protected as covered by 
Sections 3364 through 3367 of the 
code. As a cable assembly, the con- 
ductors may not be removed or re- 
placed. 

It appears evident from the fore- 
going that the code makes a dis- 
tinction, on the basis of hazard, be- 
tween conduit and service entrance 
cable. There is no question how- 
ever with respect to code recogni- 
tion of SE cable for services, and 
field experience over the past 25 
years, particularly with residential 
occupancies, indicate that such 
services, when properly installed, 
have proven to be a very safe 
method of serving a_ building. 
There is one advantage that service 
cable has over a raceway. You 
have the assurance that the conduc- 
tors are continuous without splice, 
between the service head and the 
service equipment. In the days of 
residential conduit services, some 
electricians would not hesitate to 
splice wires in a service conduit, or 
even splice smaller conductors than 
required within the conduit en- 
closure. Such defects were diffi- 
cult for an inspector to observe, 
and in many instances they only 
came to light when lightning or line 
surges caused a ground fault at the 
splice, and the resultant arcing 
caused fire. Such procedure is in 
violation of code rules, and is men- 
tioned merely to show that any wir- 
ing method recognized by the code 
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SAFE and SURE... 





SPLICE 


Always fresh, exceeding all ASTM elec- 
trical specifications. Slipknot has been 
the standard of the industry for more 
than half a century. Extra adhesive 
strength assures best work, even on 
rough and irregular surfaces. Non-ravel- 
ing, never dries out . . . results of rigid 
quality control and tremendous volume. 


The only commercial rubber tape with 
the U.L. Label, PR Splicing Compound 
fuses instantly, conforms without voids 
to any irregular shape, and will not dry 
out. Complete electrical protection—per- 
fect companion to Slipknot Friction Tape. 


the experienced electrician 


The 66-foot roll, in in- 
dividual can, comes with 
inseparable fusion of adhesive to FREE exclusive Slip- 
knot Cutter. (patented) 
vinyl base means easier, swifter, 
surer, more permanent splicing 
than ever before! Slipknot Plastic 
Tape has wider temperature 
working range — no creeping or 
thinning — abrasion resistance 
— resists water acids, alkalies, 
oils, corrosion Molds totally 
around any shape. No. 7 (.007” 
thick) has minimum dielectric 
strength of 10,000 volts. 


Send for catalog and specification data 
PLYMOUTH RUBBER COMPANY, INC. 


CANTON QUALITY SINCE 1896 MASSACHUSETTS 
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Skilled hands 
reach for... 


Skilled mechanics . . . thousands of them every year. . . 
reach for and buy Channellock pliers. Why? Ask them. 
They'll tell you they like the positive gripping power...the 
rugged strength... the precision balance... the all’round 
handy “‘feel’’ of these quality pliers. And you will, too! 


CHAMPION DeARMENT TOOL COMPANY. 
MEADVILLE, Keepin "at aula 


Peas f 


ASK YOUR TOOL SUPPLIER 


FOR Geni-ne, te cg aeagaan 


Po ae 
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JOHN S. GROBEN and William C. Walker 
of the Althoff Howard Electric Co., Inc 
in Evansville, Ind., take time out from 
their many administrative and engineer 
ing duties to pose for our reporter 

camera during his recent ‘‘field trip’’ to 
their city. 


may become hazardous when all of 
the rules are not observed. 

Section 3382 recognizes the use 
of SE cable with an uninsulated 
grounded conductor for service use 
and other limited uses as covered 
above, when the voltage to ground 
of the ac supply does not exceed 
150 volts. The question of using a 
bare neutral grounded circuit con- 
ductor with cable assemblies and 
conduit installations was thor- 
oughly reviewed by a special com- 
mittee during the period from 1930 
to 1935. During this period a defi- 
nite proposal for a revision of the 
1933 code was presented for consid 
eration. This proposal, which 
would recognize the general use of 
a bare neutral with the various 
wiring methods recognized at that 
time, was rejected. One of the 
principal objections was registered 
by the American Water Works As- 
sociation who were concerned with 
the stray current effect on their 
water piping systems. Other ob- 
jections concerned reversal of po- 
larity which would energize the 
grounded conductor, and open cir- 
cuits in the grounded conductor 
which also would present a hazard. 
In support of the proposal, field ex- 
perience with bare neutral services 
as far back as 1909 was presented. 
The favorable field experience with 
range circuits wired with S. E. 
cable containing a bare neutral was 
cited. Trial projects involving the 
use of AEIC concentric cable also 
was presented in support of the 
proposal, and _ several buildings 
wired with rigid conduit or EMT 
with bare neutral throughout the 
installation were called to the atten- 
tion of the committee. 

The many details involved with 
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“Why should I buy new lighting fixtures?” 





He thinks that his company’s illumination is good. 
You know different. 
How do you convince him? 
Silvray has found the way. 


For the fascinating, profitable details send coupon. 


Send me complete information on your new plan to help us sell the re-lighting market. 


TO 
SILvRay NAME 
LIGHTiInG 


' INCORPORATED COMPANY 
\ \ 100 West Main Street, Bound Brook, N. J 
\ 
\ \ 


DEPT. 10E 
ADDRESS 
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A NEW INSULATION AND A 


NEW GE NO. 1799 DG VARNISHED DACRON GLASS 
PROVIDES MAJOR INSULATION IMPROVEMENTS 


The new GE No. 1799 DG varnished 
Dacron glass insulation offers these 
major improvement values in 
varnished cloth-insulated cables: 


Longer Life 
© Lower electrical losses 
© Better heat and moisture 
resistance 


Ease of Handling 


@ Smaller over-all diameter 
Reduced Insulation Thickness 


Greater dielectric strength 
Greater mechanical strength 


Greater Current-carrying 
Capacities 
0 to 15 kv—85 C conductor 
temperature 
23 kv—80 C conductor 
temperature 


Excels in test comparisons 


Test comparisons between var- 
nished Dacron glass insulation and 
varnished cotton are shown in the 
table at right. Of particular im- 
portance to cable users are those 
results which show that GE No. 
1799 DG varnished Dacron 
insulation: 

... has almost 20% greater dielec- 
tric strength than varnished cotton 
in a dry condition, much greater di- 
electric strength in extreme humid- 
ity. 

. changes dielectric strength rel- 
atively littlke when stretched and 
when ambient temperatures vary 
widely. 


glass 


... has stable power factor at much 
lower values than varnished cotton. 
. will not tear lengthwise, and has 





Physical and Electrical 
Properties of Tapes 


GE No. 1799 
Typical Values 


2.3 
3.5 
6.7 


industry standerd—1000 v/mit 
ndustry standard 750 vsmil 


almost three times as much cross- 
wise tear resistance as varnished 
cotton, 


Complete cables tested 


Load cycle over-voltage aging tests 
were carried out to indicate in- 
service reliability of the new in- 
sulation. Cables insulated with GE 
No. 1799 DG varnished 
glass, rated 15 kv, were subjected 
to voltages of 150% and 175% of 
the rated voltage. The cables were 
cycled simultaneously from room 
temperature to 90 C and from room 
temperature to 100 C. 

Extensive tests of this nature on 
finished cables and in field service 
installations confirm the excellent 
improvement values offered to 
cable users by this new General 
Electric insulation. 


Dacron 





Tape properties are 
greatly improved by 
G-E fabrication methods 


Use of glass and Dacron, plus com- 
plete impregnation of the fabric 
with varnish, are primary reasons 
why G.E.’s new insulation offers 
longer life, easier handling, reduced 
insulation thickness, and greater 
current-carrying capacities, plus in- 
creased resistance to heat, corona, 
and moisture. 
New pressure process 

The base cloth consists of a 
woven fabric utilizing Dacron fibers 
and glass fibers, combined in ac- 
cordance with rigid G-E specifica- 
tions. It has a minimum of sizing to 
assure thorough impregnation of 
the fabric. Lmpregnation is accom- 
plished through a pressure process 
which completely controls varnish 
viscosities, oven speeds, baking 
temperatures, and the conditioning 
of the base cloth. 


Made only for cables 


The G-E varnish is a high-grade, 
asphalt base, heat- and corona-re- 
sistant product. It’s made by G.E. 
specially for use in cabie insulation. 
Another advantage of the varnish 
is its “oiling out” characteristics 
which leave an oily film on the 
surface of the finished insulating 
cloth. This film serves as a lubri- 
cant to protect against tape tears 
due to bending of the cable during 
installation. 

General Electric is the only wire 
and cable manufacturer that pre- 
pares its own varnished cloth, using 
materials and processes developed 
in its own laboratories. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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General 


NEW CABLE 





NEW CONSTRUCTION GIVES ADDED VALUES 
TO G-E INTERLOCKED ARMOR CABLE 


New features have been added to 
the construction of G-E Interlocked 
Armor Cable —GE No. 1799 DG 
varnished Dacronj glass tape insu- 
lation, Flamenol* jackets on indi- 
vidual conductors, and built-in 
ground wires. Here are the advan- 
tages of each: 

1) Varnished Dacron glass insula- 
tion: Offers outstanding electrical 
stability and low-moisture absorp- 
tion. Reduces insulation thickness, 
permits higher conductor tempera- 
tures. No shielding is required up 
to 8,000 volts. 

2) Flamenol jackets: Protect in- 
sulation against moisture, flame, 
oils, acids, alkalies, ozone, and 
weather. Provide phase identifica- 
tion by numerals. Simplify termi- 





nating and splicing on non-shielded 
cables ... only a lug and end seal 
are required. 

3) Built-in ground wires provide a 
low-resistance ground circuit, a low- 
reactance fault return path, a posi- 
tive relaying circuit, and positive 
and convenient equipment ground- 
ing. 

These important new features are 
now added to the time-proved ad- 
vantages of General Electric inter- 
locked armor cable in a General 
Electric interlocked armor cable 
system — lower material cost, re- 
duced space requirements, reduced 
materials handling, ease of instal- 
lation, reduced installed costs. For 
more information, see your local 
G-E distributor or mail the coupon. 





CONSTRUCTION 


Complete line of cables 
with new insulation 
now available 


These cables with GE No. 1799 
DG varnished Dacron glass insula- 
tion are now available: 


SI-12348: 600-volt power cable 
S1-12350: 5000-volt power cable 


Single or multi-conductor. Either 
braided over all for open wiring or 
installation in conduit in dry loca- 
tions; or lead-sheathed for installa- 
tion in conduit or ducts in wet loca- 
tions. 


SI-12381: 15-23 Kv Power Cable 


Three-conductor. Lead sheathed for 
installation in conduits or ducts in 
wet locations. 


Armored Cables — Submarine, 
Dredge, Borehole 


Three-conductor, lead-sheathed for 
moisture protection; wire armored 
for mechanical protection under 
water and for vertical suspension. 
Aerial Cable 

Three-conductor, individually in- 
sulated and jacketed, preassembled 
to the messenger. 


*Registered Trade-mark General Electric Company. 
duPont Registered Trade-mark. 


General Electric Company 
Wire and Cable Department 
Section W244-1018 
Bridgeport 2, Conn. 


Please send me complete information on 
G-E cables now made with GE No. 1799 
DG varnished Dacron glass insulation. 


Name —— Desired 
Address__— 
Company 


City — —_—Zone Sate... 
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NOW ! Leviton adds 

back and side wired 
devices to the specification 
(5000) grade line! 





No. 5096 
Duplex U-Ground 
Parallel receptacle 


s 58 and 59 NECA Convention, Fontainebleau Hote 


LOOP IT OR DO IT THE EASY WAY! 
LEVITON back-and-sid¢ 
two types of connections 
ard way, or clamp it for 


new simple and mos 
a connection that is 


} 
lern W 


Back-and-Side Wired 
Devices Now Available 


Rated 15A 


(No. 5089 15 


‘ ) 
dF) 
No. 5062 
An \ 


No. 5088 


I 


5V 


No. 5074 


No. 5089 


best 


jobs are 


1 devices offer mechanically tight. Either way you are 
Loop it the stand- assured the right kind of power to carry 

‘-wiring—the heavy duty loads. Here is the maximum in 
! y that gives you performance at minimum cost...with ab- 
electrically right and solutely no compromise in quality! 


Just Check These Features: 


All devices have double-wiping phosphor bronze 
contacts 


Plaster ears—wide and break-off types 
Grounding Screws on all U-Ground devices 
Entire assembly solid-riveted for permanence 
Heavily sectioned molded phenolic bases. 

Full underslung straps, completely rust-proofed. 


Easy back-wired installation for up to No. 10 
wire. 


Strip gauge for obtaining maximum clamping. 
Individually packed with mounting screws at- 
tached to straps. 

Meet U.L., C.S.A., and Federal Specifications 

All back-and-side wired devices in brown and ivory. 


Listed by Underwriters’ Laboratories 


done witli 


LEVITON MANUFACTURING COMPANY, INC Bai eage) , | 
Brooklyn 22, New York ‘ 


Chicago « Los Angeles * Levite « 


ada) Limited, Montreal 


For your wire needs, contact our subsidiory AMERICAN INSULATED WIRE CORP 


the report of this special committee 
are recorded in the January 1935 
edition of the News Bulletin of the 
International Association of Elec- 
trical Inspectors. Code recognition 
of the use of a grounded conductor 
without individual insulation has 
progressed from services, to range 
circuits, to clothes dryers and 
water-heater circuits, and it is 
definite that the 1959 code will 
extend such recognition to “wall 
mounted ovens and counter-mounted 
cooking units.” Regardless of the 
conflict of opinion on the use of the 
bare neutral, it appears that the 
gradual increase in code recognition 
indicates a trend towards the ulti- 
mate objective which was proposed 
in 1933.—B.A.McD.—10/59/3 


Wireways 


What is the intent of the 
® Code Panel concerning the 
20% fill factor in Section 3624 on 
wireways? 
1. Why just 20% fill? 
2. Does the 20% factor include in- 
sulation of conductors ?—C.C.R. 


A Wireways may be considered 
Ze as special extensions of race- 
way systems. Taps and splices may 
be made within these wireways. If 
some limitations are not imposed on 
the system design at its initial in- 
stallation, it may be found that as 
additions are made to the system 
at some later time, we soon reach a 
point where these wireways become 
overcrowded and also develop elec- 
trical hazards. 

These wireways are rather flex- 
ible wiring systems permitting ad- 
ditional extensions to the system to 
be made rather easily. This 20% 
factor and also the limitation of 
30 power and/or light conductors 
tends to give some control over this 
flexibility so that the wireway does 
not become too crowded with con- 
ductors, taps and splices. 

Incidentally there was a recom- 
mendation for the 1959 code that 
this 20% factor be changed to cor- 
respond with the generally accepted 
40% fill factor. This was given 
much attention by the Code Panel 
but was finally left as in the pre- 
vious code (1956 NEC). Just what 
was involved in these discussions 
is unknown to the writer and it is 
possible that some panel member 
or other interested party may wish 
to comment further on this point. 
If such comment is forthcoming the 
writer will relay it to the readers of 
this column through some future 
discussion of the problem. 
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tired of replacing 
rusted conduit? 
specify... 


shins 
“AOWEN ~~ = BEAL ~ names on 


=On@ “Sdn , 


es 


permanently 
rust proof! 


Tired of replacing con 
KRALOY PVC Cond 
conduit of PVC (rig 


luit that has rusted out? Next time use 

and forget it. This revolutionary new 

unplasticized polyvinyl chloride) is making 
e electrical contracting field. Contractors and 
rs are finding that light weight KRALOY, with its 
ease of handling, high impact strength and long life proves to be 
and far more economical than conduit of other 
A precision-extruded product, inert KRALOY Conduit is 
rolytic action 


startling changes in tl 
municipal engine¢ 
far superior, safer 
materials 
impervious to elect 

A non-conductor, KRALOY is ideal for both communications and 
power applications—under ground or above ground. Flexural 
strength permits easy contouring. Its smooth interior wall makes 
High impact rating guards against earth movement 
and shocks of all kinds. See how light-weight KRALOY PVC com- 
pares to the weight of heavier aluminum and steel conduit: 


KRALOY PVC CONDUIT VS. ALUMINUM AND STEEL CONDUIT 


U.L. required minimum weight per 100 ft. including couplings, !bs. 


fishing easy 


| Trade Size 
KRALOY PVC 


mA | ve” | 1” | 1Me"| 1¥e% 2” 12¥0"| 3” 13¥%0"] 4” | 5” | 6” 
- ; + Tt 


|4 47.0'| 63.0 1.01.0 231.0 1159.0 [187.0 | 253 


ALuminum | 27.4 36.4 53.0). 69.6| 86.2/115.7|182.5|238.9| 287.7|340.0| 465.4| 612.9 
| STEEL 
KRALOY PVC Conduit is sold only through 


wholesale electrical supply houses. 


,wparot 


WOTHING BIPES LIKE 


79 0|105 0/153 0|201 0|249.0/334.0|527.0|690.0| 831.0] 982.0|1334.0/ 1771.0 r 


—- 


This Can't 
Happen to 
You with 
KRALOY PVC 
Conduit! 


REVOLUTIONARY KRALOY PVC CONDUIT 
BRINGS YOU THESE DISTINCT ADVANTAGES 


Will NOT pit, rust or corrode 

Moisture proof —needs NO paint, coating or lining 
Lighter in weight—easier handling 

Simplifies installations—sharply cuts installation costs 
Will NOT support combustion 

ELIMINATES MAINTENANCE problems 
completely, permanently! 

For complete information on KRALOY PVC Conduit 
and installation directions, mail the coupon or write to 
Kraloy Plastic Pipe Co., Inc., 4720 Washington 
Blvd., Dept. EW-9, Los Angeles 22, Calif. 


Kraloy Plastic Pipe Co., Inc., Dept. ECM-10 

4720 E. Washington Blvd., Los Angeles 22, Calif. 
Gentlemen: Please send me your new Brochure on 
KRALOY PVC Conduit which gives complete tnforma- 
tion and installation directions. 


Nome 


Address 
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THREADEY 


FOR HAND and POWER MACHINES 


A New Era... 
‘In Cutting Oils / 


A SUPERIOR GRADE 
AT POPULAR PRICES 


DARK or CLEAR 


IMPROVES THREADS 
INCREASES DIE LIFE 


WoW, 


IN 5, 30 and 55 Gallon Drums, 
Gallons, and Handy Quart Sizes 
s 


CHANGE TO > 
IT’S ANTISEPTIC 


Te 


CALL YOUR Mr. TOLEDO NOW 


(Sold only Thru Authorized Distributors) 


OR WRITE TO: 


PIPE THREADERS «© PIPE WRENCHES e« PIPE MACHINES 


TOLEDO PIPE THREADING MACHINE CO. TOLEDO 4, OHIO 
ree ct eee WE pa napa: 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


The answer to the second ques- 
tion is yes. Thus for example, in a 
24-in. by 24-in. wireway we have 
a total cross-sectional area of 64+ sq 
ins. 20% of this is 1.25 sq ins. The 
overall area of a No. 8 RH con- 
ductor (including insulation and 
covering) is .076 sq ins. The maxi- 
mum number of No. 8 conductors 
would be 

1.25/.076 or 16.5 conductors. 
The maximum would be 16 Type 
RH No. 8 conductors. This is less 
than the 30 conductors permitted 
so we satisfy this limiting factor 
also.—B.Z.S.—10/59/4 


Readily Accessible 


Q Article 235la reads that the 
© disconnecting means shall be 
at a readily accessible point nearest 
to the entrance of the conductors 
either inside or outside the build- 
ing wall. May the disconnecting 
means be installed in any of the fol- 
lowing locations provided it is at 
the point nearest to the entrance of 
the conductors? 

a. In a kitchen cabinet where 
dishes will be placed in front of 
the disconnecting means? 

b. In a utility room that is un- 
der a carport? Utility room door 
can be locked.—T.B.F. 


4 I would say that both loca- 
Ze tions are not “readily acces- 
sible.” The code defines “Readily 
Accessible” as: 

“Capable of being reached 
quickly, for operation, renewal, or 
inspections, without requiring those 
to whom ready access is requisite 
to climb over or remove obstacles 
or to resort to portable ladders, 
chairs, etc.” 

In both cases I would say you 
would have to “remove obstacles” 
to obtain ready access to the dis- 
connecting means. In the kitchen 
the dishes would definitely be an 
obstacle to getting at the discon- 
nect. In the utility room, obtaining 
the key would certainly be an ob- 
stacle at times.—B.Z.S.—10/59/5 


Floating Boat Dock 


Q What type wiring material 
* and method of installation 
can be approved for wiring on a 
small floating boat dock for small 
boats located on a lake where the 
water level varies several feet with 
the rise and fall of the lake?— 
J.M.A. 
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Decorative and security 
lighting for the Administration 
Center of Dow Chemical 
Company's Texas Division is . me 
achieved through use of 15 ; , ae MORE. ROR TIN 
Wide-Lites placed around 
the building. 


SUTPUPTPETPPPTE TORRY err Peer rep T Tritre 


AN) 


Wide-Lite Mode/ F-400-AWB 


creative lighting calls for WIDE-LITE 


Dramatic lighting effects are easily achieved when Wide-Lites are selected as 
the lighting engineer’s basic tool. 

Designed especially to enhance the unique characteristics of color-corrected 
mercury vapc: lamps, Wide-Lites bring new dimension to decorative lighting. 
They produce broad patterns which may be overlapped to provide smooth, 
even coverage without concentric circles, hot spots, or dark shadows to mar 
the architectural harmony of a building. The patterns are unusually uniform 
and may be accurately plotted to determine the exact number of units needed 
to provide any desired illumination level. 

Ruggedly constructed from cast aluminum alloy, Wide-Lites are finished 
in aluminum epoxy paint for corrosion control. All outdoor models are sealed 
with tempered glass lenses, and relamping is accomplished without disturbing 
the seal of the lens. Exclusive built-in heat radiating fins limit lamp tempera- 
tures to the most efficient range. Sizes range from 100-watt to 1000-watt, and 
a choice of reflectors is available on all models. 

To assist you in planning dramatic decorative lighting effects, Wide-Lite 
engineers have prepared a unique group of transparencies which read directly 
in Wide-Lite beam footcandles. Write today for your set...and a copy of 
Catalog 444 which gives information on the complete Wide-Lite line of indoor, 
outdoor and special application fixtures. 


re Manufactured by 
WIDE LITE, WIDE-LITE CORP. 


P. O. Box 191 * Houston 1, Texas 


IN CANADA: WIDE-LITE DIVISION OF WAKEFIELD LIGHTING, LIMITED + LONDON, CANADA 








Industrial 





industrial © Rome Synthinol 901 building wire 


—600 volts, Type TW. Polyvinyl chloride insula- 
tion, approved by U/L for use in wet or dry 
locations at 60 C. Also available for appliance 
use at 80, 90, or 105 C, depending on wire size. 
Synthinol 901 was used extensively for the low- 


voltage wiring in the plant shown here, for its 
proven resistance to moisture—in addition to 
its resistance to heat, oils and corrosives. These 
low-voltage applications include not only con- 
trol circuits but also the general wiring of office 
and warehouse buildings and mill equipment. 
Also ideal for low-voltage circuits in refineries, 
chemical plants, other industrial plants where 
electrical wiring is exposed to extreme moisture 
or corrosives. For high-voltage industrial use, 
Rozone A (butyl) insulation is recommended. 











Commercial © Rome's FlexAll Type UF—600 
volts, nonmetallic jacket. Insulated and jacketed 
with Rome Synthinol polyvinyl chloride com- 
pound. In commercial applications—such as the 
laundry shown here—FiexAll provides positive 
protection against drizzling moisture, strong de- 
tergents, acids or alkalies. Cost is low. Corrosion 
resistance is high. Also widely used for under- 
ground between-building wiring; farm, indus- 
trial and residential yard lighting; livestock 
buildings and packing houses; and for brewer- 
ies, cold storage and ice plants. Available in 
single-, two-, or three-conductor construction. 
Meets NEC requirements for direct-in-earth bur- 
ial and interior wiring in wet or dry locations. 


~ Commercial 


ae 


Residential © Rome Type SE, Style U, Service 
Entrance Cables can be used for long life and 
high weather resistance in residential applica- 
tions like the one shown here. NEC recognizes 
the use of this wire for attachment to the side 
of the building from the weatherhead to meter 
equipment. Conductors are insulated with a 
heat- and moisture-resistant RHW insulation. 
The insulated conductors are then given an 
over-all covering for mechanical protection. An 
appropriate neutral conductor is applied con- 
centrically over the insulated conductors and 
is covered with a protective weother- and mois- 
ture-resistant tape. The final covering consists 
of a combined pre-saturated cotton and glass 
yarn braid with a gray flame- and weather- 
resistant finish. You can paint it to match the 
house. Mail this couponl 





Residential. 





When insulated wire is exposed to water, it’s not how it looks but how it works 


that determines its moisture resistance. 


Electrical stability of the system may be seriously impaired by water that has penetrated 


the insulation, causing dielectric losses. This can happen long before 

you actually see any damage being done. 

At Rome Cable, work constantly goes on toward developing better compounds for 
moisture-resistant insulations. Innumerable scientifically accelerated tests are conducted— 
some last from 2 to 5 years—to determine the electrical stability of new insulations. 


The greater the moisture resistance of an insulation, the less electrical properties 


a 
ROME CABLE 3 
DIVISION OF ALCOA - THE 


Department 7-10, Rome, New York MAN 


deteriorate from long immersion in water. 
The results of these tests have aided the 


development of the building wires shown at the 


( Please send me more information on the above. WHO'S 
DEDICATED 
TO YOUR JOB 
Title vou 

ROME CABLE 
Company SALESMAN 


! 
| 
l 
| 
| 
left. Rome recommends them to you as ideally | 
| 
! 
| 
1 Street 
| 
! 
i 
4 
. 
: 


Name 
suited for use in industrial, commercial and 
residential wiring where moisture is a problem. 


Mail this coupon! - a Zone . State 








EAGLE HAS 
NO DOUBLE 
STANDARD 


15A-125V 


Listed by 
Underwriters 
Laboratories 














ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


% No Secondary Line 
* Only One Quality ... 


THE BEST 


UL APPROVED 
© SPECIFICATION GRADE 
* POPULARLY PRICED 


Here is one line, one quality, one high stand- 
ard of repeat performance you can depend 
on and trust. Specify Eagle, install Eagle— 
do the job with complete peace of mind, 
without doubts. You are protected by 
Eagle’s great 40-year reputation of 
trouble-free performance. Eagle’s 
single high standard assures you the 

same trusted, protecting quality, 
shipment after shipment. Specify 

these Eagle grounding devices 

and other finest quality Eagle 

products on your next order. 





C MFG. CO., INC. 


si a one 








A Conductors shall be approved 
e for wet locations such as is 
covered under Section 3102 (310-1 
and 310-2, 1959 code). As an ex- 
ample, an underground feeder with 
mechanical protection for such con- 
ductors may be used. Mechanical 
protection may be conduit with 
flexible connections such as can be 
made with flexible conduit when not 
subject to mechanical injury. All 
equipment shall be properly 
grounded using grounding type re- 
ceptacles where receptacles are in- 
stalled. The service to the floating 
boat dock is usually a cable ap- 
proved for wet locations with a reel 
or other method of extending and 
shortening the cable from the serv- 
ice equipment or meter location 
which is generally located on a 
meter pole or a building located 
above the water level to the boat 
dock. Overcurrent protection shall 
be provided at the dock itself as 
well as at the service equipment due 
to the fact that in some cases the 
protective equipment located on the 
pole or building above the water 
line will not be readily assessible to 
persons on the dock itself. Such pro- 
tective equipment on the dock is 
to be of the weatherproof type 
if not properly protected from the 
weather. The entire metallic part 
of the installation is to be bonded 
together and grounded according to 
Article 250, National Electrical 
Code.—R.E.W.—10/59/6 


Grounding Trailers 


Q Your interpretation of the 
* following problem with ap- 
plicable code reference and rulings 
would be especially appreciated. 
The questions concern the supply of 
electrical power to mobile homes, 
connecting devices and method for 
grounding mobile units. 

Original plans and specifications 
called for a 3-wire 120-volt or a 
4-wire 120/240-volt device, both 
grounding types, for each coach. 
To meet the requirements of Stand- 
ard 501 and to minimize the hazard 
to persons and property it was de- 
cided that a polarized device on a 
4-wire cable would be needed for a 
safe, flexible connection—each unit 
then being treated as an appliance. 

During construction, the writer 
was away on another job. The best 
qualified local contractor with the 
services of a registered engineer 
was recommended for the job. 
Three-blade 50-amp receptacles and 
caps, caps not grounded, for cable 
to branch connections were fur- 
nished. Supposedly the coach and 
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STANDARDIZED UNITS for “tailor-made” jobs 
assure quicker delivery, faster and easier installation! 


S-A-W TYPE 

SHUTLBRAK SWITCHBOARD 
Heavy duty, safety-type 
specially designed for the 

most severe use. 





NED IOI NB NIE Sa CLI EE TOIT 





Factory-assembled standardized units—pioneered and 

developed by Frank Adam—permit installation of “tailor-made” 
switchboards in far less time for considerably less money, 
Interchangeable branches can be rearranged to allow for the 
addition of more protective units as load demands increase. 


KLAMPSWITCHFUZ SWITCHBOARD 


Features both disconnect 
and fuse apparatus, 


Easier to install, too! Oversize wiring gutters—accessible from 
front and back—allow fast and trouble-free installation! 


Heavily electro silver-plated copper bars... rigid welded 
frames... quicker delivery ... plus a dozen other outstanding 
features give you an impressive number of reasons for 
installing Frank Adam Switchboards. 


See-our catalog in SWEET'S 


CIRCUIT BREAKER SWITCHBOARD Fgen* 
The ultimate in automatic circuit protection. DAM ELECTRIC COMPANY 


P.O. BOX 357. MAIN P.O.- ST. LOUIS 66, MO. 
dveduet + p boards - pboards + service equipment + safety switches + load centers + Quikheter 
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NEW! 2-WAY 


control versatility 


REMOTE SWITCHING...PLUS 
OVERLOAD... AND 
SHORT CIRCUIT PROTECTION 


—_ 


Li 23 


_ : wt 
SOLENOID OPERATED BREAKER | 


LC 





amt swan muciax com. gy] 


SOLENOID OPERATED 
BREAKER 


Compact... Low-Cost... Simplified Circuitry 


Here’s the answer to sure, low-cost 
remote panelboard control for lighting 
and branch distribution circuits... for 
limited service starters and contactors. 
Choice of signal?... timer, automatic, 
pushbutton. 


Electrically-operated dual-solenoid 
actuators. Mechanically-held for 
failure-proof service with standard 
breakers. Protection includes thermal 
overload and short circuit. Trip-free 
design. 


Interrupting capacities to 10,000 amp 
rms! 
2 pole —3 pole —4 pole 


240 — 480 —600V AC 
125 and 250V DC 


State control voltage and current 
ratings when requesting quotations. 








its electrical system are to be 
grounded to the neutral conductor. 
The contractor feels the method of 
grounding, “meets code require- 
ments. The use of an additional 
grounding conductor cabled into the 
supply cord is not needed and is a 
practice in decline at present.” 

The county in which the project 
is located has no electrical inspec- 
tor other than assigned by federal 
agencies or insurance companies 
on jobs of particular interest to 
them. The utility company, of 
course, has recourse to its own ap- 
proval. 

Other installations in the com- 
munity appear to be of a more de- 
termined “devil may care” design. 
Since a pending municipal annexa- 
tion is quite likely to include the 
property within the corporate lim- 
its, any comments from more dis- 
tant points would be most helpful. 


J.S.R. 
A When the N. E. Code does 
e not specifically cover an elec- 
trical wiring application, and the 
National Fire Protection Associa- 
tion has covered same through a 
recommended standard, it is con- 
sidered sound policy to follow the 
rules established by the NFPA. In 
the event of an electrical fault re- 
sulting in personal injury or fire, 
the responsibility may rest on the 
shoulders of the people who are in- 
timately concerned with the in- 
stallation, and when procedures, 
with a background of recognized 
authority, are followed the respon- 
sibility for a safe installation is 
considered to be satisfied. 

According to Section 2561 of the 
code, the grounded circuit conduc- 
tor on the load side of the service 
disconnecting means shall not be 
used for grounding equipment, ca- 
ble armor, or metal raceways, ex- 
cept by special permission as 
covered by Section 2557-c, or as cov- 
ered by Section 2560 for the frames 
of electric ranges and clothes dry- 
ers. In view of the foregoing, and 
in the absence of an administrative 
authority who is delegated to en- 
force the code and grant “special 
permission,” it appears that the 
grounding of the trailer and its 
electrical equipment to the circuit 
grounded conductor is in violation 
of the code. The question of “spe- 
cial permission” is covered under 
the paragraph covering “Enforce- 
ment” which appears in the intro- 
duction to the code. 

Generally speaking, the use of 
the grounding type receptacle with 
a grounding conductor integral 
with the cord is constantly increas- 
ing. This may be verified by ref- 
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DUST-TIGHT f] and ENCLOSED and GASKETED 








| ean yo for hazardous locations. 


WHEELER-FULLERTON ed especially for areas of ex- 


a, ooh «gg Ay Fe ikaline or acid cond 
- So coke, grain, flour, sugar, s a ne or a 
FIXTU RES INSURE dust. inorganic qeskes protects rubber gasket effectively sea 
against dust and ignitable fiyings. vapors making it ideal for 
FS ass |i Groups F & G and Class Il! plants, food | pa da , dye 


SPECIAL LIGHT gum —_ 
that's p \,,  Withstands textile 


mill humidity; 
features smooth 


¥ a water-shedding, 

a me permanently non- 

av corroding hood 

. ° a with no cracks or 

for unusual industrial ~ crevices for moisture accumula- 
. . ua tion. Seamless, porcelain-enameled 
installations si , glass-like finish. Easily cleaned, re- 


tains brilliance, high reflectivity 
indefinitely. 


ok 
SPECIAL FEATURES OF DUST-TIGHT, ENCLOSED 


AND GASKETED (VAPOR-TIGHT) AND TEXTILUME 


One piece welded body construction ® Rugged, tight-sealing clamps for covers 
Fully corrosion resistant ® Versatile mounting variations as shown 
Rugged plastic turret lampholders ® Special variations for Dust-Tight and (Vapor- 
Heavy flange mounting _— 


improved gasketing on Dust-Tight 
and (Vapor-Tight) units 


® End brackets for 45° mounting 


VAPORPROOF - Ceiling, pendent and 
bracket mounted vaporproof fixtures 
for outdoor use at exits and entrances. 
Resistant to weather exposure and de- 
signed so that they remain vapor-tight 
even if glass globe is broken. 


ENCLOSED and GASKETED (VA- 
POR-TIGHT) for non-hazardous 
locations. Enclosed and gasketed 
incandescent unit to resist wet, 
alkaline or acid conditions. 

















Write for 
specifications and prices. 





Lighting Division « Franklin Research Corp. 
275 CONGRESS STREET, BOSTON 10, MASSACHUSETTS e Liberty 2-4143 


Factories at Hanson, Mass. Norwalk, Conn. 
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“JIC” Enclosed wiring troughs 


It pays to figure on 


KEYSTONE 


liquid-tight “JiC” wiring enclosures 


Keystone now offers a complete line of “JIC” 
er wiring enclosures designed to provide positive, 
| sealed protection against dust, dirt, oil, water 
_ : and coolants! You'll find liquid-tight wireways, 

fittings, troughs, boxes and cabinets in a wide 


“JIC” Terminal and Tange of sizes to meet your exact needs—all 
Pull Box Enclosures produced to the electrical specifications of the 
Joint Indystry Conference Standards. 


What’s more, when you want an item, you get 
it—fast—from large stocks maintained at both 
factory and regional warehouses! In addition, 
Keystone offers a complete design and build 
service for producing custom enclosures to 
fulfill your special requirements! 


NEMA Type 12—“JIC” 
Control Panel Enclosures 
Oil-Tight 
Pushbutton 
Enclosures 


3 NEW CATALOGS—Contain complete a. 
information on the entire Keystone pl Fo, 
informatio y = Cag 


quality line. Send for your free set today! Jf) 
F 
4 


EYSTONE MANUFACTURING COMPANY 


23338 Sherwood Avenue @ Warren, Michigan 





erence to the recent amendments 
to the 1956 Code which extend this 
method of grounding in a residen- 
tial occupancy to a considerable ex- 
tent. 

According to NFPA No. 501, a 
standard for the wiring of trailer 
coaches and trailer courts has been 
developed. The occasion for such a 
standard is prompted by the pecul- 
iar characteristics which distin- 
guishes trailer wiring from con- 
ventional residential wiring. The 
following excerpts taken from this 
standard indicate an authoritative 
method of procedure. 

“453. CONDUCTORS. No 
grounding of the supply or circuit 
conductor shall be made within or 
on the trailer. 

“455. GROUNDING METHOD. 
The requirement for grounding 
shall be accomplished by means of a 
grounding noncurrent-carrying con- 
ductor, green in color, contiguous 
with the supply conductors, and 
terminating in an approved ground- 
ing terminal at the line end of the 
supply cord.” 

These rules apply to the wiring 
of the trailer coach. The following 
rules apply to the wiring of trailer 
courts: 

“1420. GROUNDING. The sys- 
tem and exposed noncurrent-carry- 
ing metal parts of equipment and 
conductors shall be grounded in ac- 
cordance with the provisions of the 
National Electrical Code. The 
grounded conductor of the trailer 
supply system shall be effectively 
grounded at each trailer supply cen- 
ter. (Note: The trailer supply 
center contains one or more at- 
tachment plug receptacles with ap- 
propriate overcurrent protection.) 

“1430. RECEPTACLE FOR 
TRAILER CONNECTION. The 
court operator shall provide for 
each trailer unit a 25-amp mini- 
mum, multi-wire receptacle with 
appropriate overcurrent protection, 
conveniently located for the trailer 
supplied. The grounding terminal 
of the receptacle shall be connected 
to the grounding conductor required 
in Article 1420. 

“1440. SUPPLY CORDS. At 
each supply center there shall be 
provision for preventing strain on 
the supply cord being transmitted 
to the connections between the 
plug of the supply cord and the 
receptacle.” 

A summary of these rules indi- 
cates to me that the grounded sup- 
ply conductor shall not be grounded 
at the trailer, but at each trailer 
supply center. The grounding of 
both the supply grounded conduc- 
tor and the metal equipment shall 
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NtW 


VAP-OIL-TITE 


CONNECTORS 
2%", 3” and 4” sizes 


The only completely reusable connector 
for use with liquid tight flexible metallic conduit 





e holds firmly in locked position—without pull out 


SSION RING 


p-STEEL FERRULE @ extra-long nut prevents conduit separation due to normal 


a NUT flexing or vibration 
! 


ty 
Soni, fied e long thread on connector body makes easy starting for 
s Viile.tae a assembly 
oe double positive seal—exterior and interior neoprene 0-rings, 
= meet JIC standards 


| 
ae ee _ 











® beveled split-ring, compressed by nut into tapered body, 
Positive Internal O-Ring Seal grips conduit and compresses it against grounding ferrule 


Brewing ‘shows bow ‘the ititieal deepens Gitea bs internal ferrule on connector body provides positive ground 
compressed by the nut tightening on the connector body. of conduit 

Compression ring is forced against O-ring, which in 
turn is forced against the internal tapered surface of the 
recess. This causes the O-ring to compress into a firm 
triangular shaped seal—nothing can get through! made of rugged, durable malleable iron 


assembles quickly, easily—and all parts can be reused over 
and over again 


PROVIDES ABSOLUTE WATER AND OIL TIGHT CONDUIT SEAL 
-+» VAPOR, DUST, GRIT CANNOT GET THROUGH 


Send for more details 
IDEAL INDUSTRIES, Inc. Clip and Attach to Your Letterhead 
1041-) Park Avenue Send complete Large Size VOT data O 


Sycamore, Illinois YOUR 
i 
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HOW THE ALUMINUM IN %q 





INTERLOCKED ARMOR CABLE 
SAVES YOU MONEY...SPEEDS YOUR JOB 





K/W 3 Conductors Interlocked Armor Cable Spec. 808-S vs. 3 Copper Cdrs. in Steel Conduit 
COST AND WEIGHT COMPARISON—1000 FT. 


600V RHW 75°C RUBBER 600V¥ ALUMINUM INTERLOCKED ARMOR SAVINGS WITH ALUMINUM 


3 Copper Cdrs. in Steel Conduit Aluminum Conductors, 90°C, Butyl Insulation 








CONDUIT % Bonus s 
Ampacity Weight | Space 
Trade 0.D. Area Total Total Wire 0.D. Area Total Total j/Alum. over} SAVINGS (1) | Savings | Savings 
Size in. Inches Sq. In. | Wt.—Lbs. | Cost—$ || Size Inches | Sq. In. | Wt.—Lbs.| Cost—$ || Copper $ % Lbs. % 


1% | 1.66 2.17 2,860 903. 1 1.44 | 1.63 850 713. 43 190. 27 | 2,010} 25 
1% | 1.90 2.82 3,570 | 1,155. 1/0 1.53 | 1.84 960 806. 3.8 349. 43} 2,610} 35 
2 2.38 4.44 4,660 | 1,457. 2/0 1.63 | 2.07 | 1,115 926. 6.7 531. 57 | 3,545} 53 
2 2.38 444 | 4,960 | 1,609. 3/0 1.74 | 2.38 | 1,285 1,093. 2.9 516. 47| 3,675} 46 
200 | 2 2.38 4.44 5,350 | 1,814. |} 4/0} 205 {1.87 | 2.74 | 1,550 [1,265. 2.5 549. 43 | 3,800; 38 
230 2.88 6.51 7,730 | 2,508. 250 | 230 |2.04 | 3.27 | 1,840 [1,522. 0 986. 65} 5,890}; 50 
255 2.88 6.51 8,190 | 2,883. 300 | 255 {2.16 | 3.66 | 2,080 1,751. 0 1,132. 65] 6,110} 44 
300 | 285 2.88 6.51 8,700 | 3,171. 350 | 285 {2.27 | 4.04 | 2,325  {1,870. 0 1,301. 70} 6,375} 38 
3 3.50 9.62 | 10,860 | 3,752. 400 | 305 {237 | 441 | 2,560 {1,998. -16 {1,754. 88} 8,300] 54 
400} 335 | 3 3.50 | 9.62 | 11,370 | 4,053. 500 | 355 {2.56 | 5.14 | 2,990 |2,260. 6.0 {1,793. 79| 8,380} 46 
500} 380 | 3 3.50 9.62 | 12,390 | 4,748. 395 |2.79 | 6.11 | 3,545 {2,615. 3.9 |2,133. 82} 8,845) 36 
700} 460 | 3% | 4.00 | 12.57 | 15,930 | 6,459. 750} 455 {3.02 | 7.16 | 4,175 {3,151. -l.l {3,308. 105; 11,755} 43 


* Based on 1956 N.E. Code ** 90°C Conductor — 40°C Ambient. Note — Comparison of 75°C RHW and 90°C Butyl K/W Spec. 107. Current prices, 4-29-59. 
(1) Savings based on increased cost of copper and steel over aluminum cable. Weights and prices for 1000 ft. 








































































































1. LESS COST 2. LESS WEIGHT 


You realize important savings on materials with KW Any interlocked armor weighs far less than heavy, 
Aluminum Interlocked Armor Cable because (1) it bulky steel conduit. But KW gives you additional 
gives you greater current-carrying capacity per dollar, weight savings because its armor is aluminum—weigh- 
(2) the nature of its aluminum armor eliminates ing only 14 as much as steel or bronze. Moreover, be- 
costly conduit. Also, you save on costly labor because cause the conductors are also made of aluminum, they 
KW’s corrosion resistant aluminum armor holds up- are less than half the weight of copper conductors that 
keep to a minimum, even in highly corrosive areas. carry the same amount of current. 


Versatile Use. KW Aluminum Interlocked Armor Cable is the ideal 
answer for industrial and commercial distribution systems, generator 
leads and auxiliary cable installations. 

For complete information, call the Kaiser Aluminum sales office or 
KW distributor listed in your telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., 1924 Broadway, Oakland 12, Calif. 
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3. FASTER INSTALLATION 


The light weight and supreme flexibility of KW Alu- 
minum Interlocked Armor Cable mean easier han- 
dling, cut installation time in half. It can easily be 
bent horizontally or vertically around impeding ob- 
jects and laid in longer lengths, eliminating the need 
for frequent splicing. In addition, because its diameter 
is less than conventional conduit systems, compact 
KW cable can bring space savings of up to 54%. 


“Wf It Carries Current, “S% Carries it!” 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


4. SPEEDIER MODIFICATIONS 


KW Aluminum Interlocked Armor Cable may be 
laid on readily accessible racks, trays and troughs. . . 
or hung from a messenger. It is a quick and simple 
matter to expand KW Interlocked Armor Cable 
systems to meet increased power requirements which 
may arise after installation. 


Consult your local TV listing. 





. - OCTOBER, 1959 





See ‘“‘MAVERICK” « Sunday Evenings, ABC-TV Network. 


be made through a separate ground- 
ing conductor, contiguous with the 
cord, at the trailer supply center. 
Contiguous does not mean that the 
grounding conductor is integral 
with the cord, but I do not believe 
that the use of a grounding con- 
ductor integral with the cord is in 
tended to be denied. 
If the community involved comes 
Over Dark Areas within the limits of a municipality 
which recognizes by law the N. E. 
Code as a standard for electric 
B f wiring and equipment installations, 
etween mps the status of NFPA No. 501 may 
& 


be questionable if it is not also rec- 


ized. Secti 410 of this stand- 
NCH BY INCH, METALCRAFT’s canny designers have ognized. ; ection 41 of this tand 
: ard provides as follows: “Whereve1 

the National Electrical Code and 
the Standards for Trailer Coaches 
The basic principle of MeTCO WRAP-AROUND have unlike requirements, the re- 
. . . ‘ements > ‘ ‘7 ach 

PLASTOLIERS came first: a one-piece formed pega ager in the Trailer Coact 


been extending their conquest over blackout 
zones in lighting. 


Standard shall apply.” It appears 
that a similar statement should be 
made in the N. E. Code, or at least 
a recommendation that the provi- 
sions of the standards should be fol 
lowed.—B.A.McD—10/59/7 


NEC Official 
Interpretations 


Three interpretations of sections 
of the National Electrical Code 
have been reviewed and released by 
the NFPA Electrical Correlating 
Committee. The National Electrical 
Code Committee, NFPA, has an- 

TEP NO. 2: We shed light on another dark nounced the effective date of these 
area by eliminating metal and plates interpretations to be June 11, 1959 
between units in continuous runs. Subjects covered by the interpre 
tations cover: circuit breakers on 

And most recently, we banished dark areas a line supplying more than one 
between lamps by a center V-channel building (Interpretation No. 456) ; 
formed in the diffuser. current-carrying capacity of a cir- 


plastic diffuser wrapped completely around 
the fixture body, emitting an unbroken stream 
of softly diffused light. 


cuit breaker controlling a motor 
(No. 457); voltage of a branch 
circuit supplying a roadway light- 
ing system (No. 459). 

Official text of the interpreta 
tions follow. 





Interpretation No. 456 


Statement: A mill consisting of 





four buildings under single man 
agement is supplied from a 440- 
volt line through a 800-amp circuit 
breaker. The supply line goes first 
RAP-AROUND, an extremely shallow fixturé to a building where a 1,000-amp 
only 3214” deep—can la ceiling or bus is tapped to supply overhead 
: wires to three separate buildings 
The 800-amp main circuit breaker 
is mounted some distance away 
from the first building and controls 
a run of 750,000 circular mil con- 
ductors in parallel. The tap from 
the 1,000-amp bus in the first build- 
ing to overhead wires is 500,000 
circular mils. Individual switches 
SOLD ONLY THROUGH QUALIFIED ELECTRICAL DISTRIBUTORS control the taps to each of the three 

METALCRAFT PRODUCTS CO., INC., 6225 State Rd., Phila. 35, Pa. secondary buildings. 


pendant mounted. It delivers quality 
illumination at remarkably low cost. 
Write for our Bulletin P958 today. 
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No 
trouble 


calis with 
PUSHMATIC 


Every breaker is 
individually performance tested 


Browse along our production line and it will be apparent why 
this circuit breaker has earned the reputation as the safest 
and most dependable on the market. Following are five of the 
dozen or more exhaustive checks and quality controls the 
Pushmatics undergo — over and beyond those required by 
Underwriters 


BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 © DETROIT 32, MICHIGAN 


2. MECHANICAL BREAK-IN After assembly every Push- 
matic is operated 50 times to make absolutely sure it functions 
well mechanically. Ten break-ins would be adequate . . . the 
extra 40 give you that much more assurance that it will never 
fail in manual or automatic operation. 


4. SHORT CIRCUIT TEST Being thermal-magnetic devices, 
Pushmatics then undergo severe short circuit currents to test 
the instantaneous trip time of the magnetic element. If a breaker 
fails to trip within .02 seconds, it is automatically rejected by 
the machine. Extra safety, extra performance. 


1. CALIBRATION In a dust-free room, where temperature is 
maintained at a constant 75°, operators calibrate every Push- 
matic bi-metal assembly on a special optical viewer. Each bi- 
metal “latch” is adjusted to a dimensional accuracy of 1/1000 
of an inch. Prior to this, the bi-metal had been heat-treated in 
an inert atmosphere to relieve stresses, “normalize” the metal. 


3. CALIBRATION UNDER LoapD Brought back to its “set” 
temperature, each breaker is checked at 200% of rated current, 
and again at the equivalent of 125% of rating. Check Boards 
are accurate to 1/10 of a second. Samples from each production 
run are also tested at 100% of rating. 


S. ENDURANCE Test Underwriters’ Laboratories run 
periodic endurance tests on BullDog Pushmatics®. The require- 
ment — 10,000 operations, 6000 under load and 4000 with 
no load. But BullDog constantly checks out the breakers at 
50,000 or more operations. End trouble calls. Use Pushmatic! 


: 
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Question No. 1: Would the 800- 
amp circuit nuke mounted some 
distance from the first building be 
readily accessible under the intent 
of paragraph “d” of Section 2351? 

Ansuer: No. 

Question No. 2: Are the 500,000 
circular mil cables between the bus- 
bar in the first building and the 
overhead wires properly protected 
by the main 800-amp circuit break- 
er? 

Answer: No. 

Question No. 3: Does Section 
2302 apply to this combination of 
buildings under single manage- 
ment? 

Answer: Yes. 


Interpretation No. 457 

Statement: A 300-hp, 735-amp, 
208-volt, 3-phase (nameplate rat- 
ing) hermetic compressor motor is 
controlled by a motor starter and 
motor disconnect switch. The 
switch is an 800-amp molded-case 
circuit-breaker supplied from a 
1600-amp protected feeder. 

A control circuit is provided in 
the starter which is adjusted to 
limit the motor load current to not 
more than 735 amps. 

Question No. 1: Does the above 
arrangement conflict with the lit- 
eral text of Section 4403 in so far 
as current-carrying capacity is con- 

| competitiog in cost! cerned? 

Answer: Yes. 

Question No. 2: Does the above 
arrangement comply with the in- 

Reynolds Aluminum Electrical Rigid Conduit cuts both tent of Section 4403 in so far as 
installation and maintenance costs. Weighing approximately a ee 
two-thirds less than steel conduit, aluminum conduit is oo 
easier to handle, faster to install. No special tools or equip- Que atten Ma &: Tices Section 
ment are required. Bending is easier because aluminum 1347 appl; mg St ae rasa arrange- 
“sets” —less spring back. anak? 

Aluminum conduit can’t rust—ever. This means no re- Answer: Yes. 
placement worries due to rust—no periodic protective main- Question No. 4: If the answer to 
tenance problems—no rust on walls or surrounding fixtures Question No. 3 is “yes,” does the 
—no rusting of threads. Aluminum conduit is also corro- above arrangement comply with the 
sion-resistant to water, weather and most industrial atmos- NORE OF GEST? 
pheres. Aluminum conduit is non-magnetic. Voltage drop is Anawer: Tie. 
reduced —longer conduit runs or smaller conductors are Interpretation No. 459 
possible. Aluminum conduit won’t spark from accidental 
contact blows from hard objects—excellent for use in in- 
flammable areas and atmospheres. 


cerned? 


Statement: A roadway lighting 
system serves the roads and drive- 
ways at a sewage treatment works. 
The wiring is underground in a 
trench and there is no question re- 
, 4 garding its suitability. The branch 

' For more information circuit supply is 480-volt, 3-phase, 
The Finest Products and names of Reynolds Aluminum Elec- ungrounded. It feeds fluorescent 


Made with Aluminum trical Rigid Conduit outlets, call your lamps operating at 265 volts. The 
nearby Reynolds Sales Office or write i .° pi . sts arde 

Reynolds Metals Company, Box 2346-ET, lamps are mounted on standards, 

are made with Richmond 18, Virginia. such as are commonly used for 


— street lighting. 

REYNOL 0S ess 25) ALUMINUM Also write for descriptive brochure Question: Is Section 2113 of the 
National Electrical Code applicable 
to this installation? 

Watch Reynolds TV shows —“ALL-STAR GOLF” and “ADVENTURES IN PARADISE” — ABC-TV Answer: No. 
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WHAT’S 
THE 


BIG 
MYSTERY at the N.E.C.A. Exposition ? 


Come see! Preview a great new 
electrical system that will steal the 
spotlight for months to come... steal the 
show for sure. Field Sales Engineers 
from the BullDog Division and from 
I-T-E Circuit Breaker Company will 
be on hand to welcome you. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 « DETROIT 32, MICHIGAN 


15, Ont Export Division: 13 East 40th St., New York 16, N.Y 























VISIT BOOTHS 
216-217-218-219-220 
for the unveiling. 
NOVEMBER 9-11 


Exhibition Hall 
Hotel Fontainbleau 
Miami Beach, Florida 


i 1-T-E CIRCUIT BREAKER COMPANY 
1900 Hamilton, Philadelphia 31, Pa. 





““T’ve had experience with several 
brands of service entrance equipment, 
and the best buy for my money is a 
Cutler-Hammer Unit Breaker. It costs 
no more than others ...takes less time 

to install...and C-H Unit Breakers are 
well built—no nuisance service calls.’’ 


Thousands of Contractors use C-H Unit Breakers 
KNOW THE FACTS! 


You won’t lose profits on service complaints, you won’t have un- 
happy customers, if you buy circuit breakers on performance, not 
on claims. That’s what thousands of profit-minded contractors will 
tell you about C-H Unit Breakers. 

C-H breaker performance pays off the same way on large as well as 
small jobs. Prominent housing projects across America are C-H 
Unit Breaker equipped, to the satisfaction of builders, contractors 
and home owners. 

For customer satisfaction and full, steady profit, performance 
points to Cutler-Hammer as your choice in breakers, and 568 
Authorized Cutler-Hammer Distributors will agree with you on 
that choice! 





Th ’ Pe: The “package” may look the same on good watches and not-quite-so-good ones. 
ere’sa { Besar 
The same goes for circuit breakers. But the difference shouts at you when 


d ifference ad you buy on performance, not on looks and claims. Successful contractors 
ee thousands of them—find that the performance of C-H Unit Breakers amounts to 
Are you Yr an extra “edge” that insures customer satisfaction and betters their business. 


Get that extra edge for yourself—feature C-H Unit Breakers! See your nearby 
Authorized Cutler-Hammer Distributor, or write for the new selection guide, 
Handi-Log, Pub. EN100-V241,Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 


mom CU TLE R-HAMMER 


CONTROL 


missing it? 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 
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in the News 





IES Technical 
Conference Held in 
San Francisco 


Continuing progress in an ever- 
changing, ever-growing, ever-better 
lighting industry was emphasized 
during the week of September 6th 
when approximately 950 delegates 
from the United Canada, 
England and France convened in 
San Francisco for the 1959 Techni- 
cal Conference of the Illuminating 
Engineering Society. Highlights of 
the meeting included an impressive 
Progress Report of lighting devel- 
opments during the past year, the 
always-popular “finals” in the na- 
tional MMILJ Contest, the awarding 
of the Society's Gold Medal to Dr. 
N. A. Halbertsma of The Nether- 
lands, elevation of eight IES mem- 
Fellow reports of 
stewardship by officers completing 
their terms of service, the election 
of Joseph B. Browder of Atlanta to 


head the Society foi 


States, 


bers to 


status, 


the coming 
year, plus the presentation of over 
10 papers pertaining to develop- 
ments in light sources, applications, 
calculations and research. 

As emphasized in the absorbing 
Progress Report, which was pre- 
sented by a 20-man committee 
headed by E. A. Linsday, General 
Electric Co., Cleveland; co-chair- 
manned by M. K. Strang, Curtis 
Lighting of Canada, Toronto, and 
coordinated by Robert T. Tipton, 
Engineer from San 
Francisco, the past year has con- 
utstanding develop- 
ments to a lusty, thriving lighting 
ndustry. A year of accomplish- 
ment, it has witnessed higher levels 

illumination accepted 

ss the lamps and 

res coming into being, and pro- 

ve thinking reflected 

in research, design 


Consulting 


tributed many « 


being 
nation; new 
being 
achievements 
and application 
Among the dis- 


newer fixtures 


played during this 2-hour presenta- 


tion 
plastic 


were those utilizing novel 
refractors, that 
provided higher levels of illumina- 
tion with controlled brightness; im- 
proved ventilation principles; 
wedge-shaped extruded aluminum 
louvers to low brightness 
when viewed lengthwise; longitudi- 
nal deflectors shielding reflector 
lamps to provide both upward and 
downward illumination for offices 
and classrooms; industrial type fix- 
tures incorporating colored plastic 


prismatic 


assure 
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side inserts to aid traffic control, 
and telescopic spring-loaded door 
frames that automatically adjust to 
exact widths of troffer openings in 
ceilings. Likewise demonstrated 
and discussed were fixtures incor- 
porating air conditioning and 
lighting in the same unit; new drop- 
prism border-lens luminaires pro- 
viding well-distributed light pat- 
terns with upward edge-lighting to 
illuminate adjacent ceiling areas; 


radio-static shielding glassware for 
use with fluorescent fixtures in 
places where direct radiation from 
lamps might interfere with sensi- 
tive electronic instruments; formed 
vinyl louver panels with circular 
openings and varying degrees of 
transparency, also louver panels 
consisting of circular metal cylin- 
ders in natural, white or colored 
finishes. 

As illustrated by striking colored 


FELLOWS OF IES, o distinctive classification held by only 133 members in the 
10,000-member lighting Society, this year witnessed the admission of the six men 
shown above; also Stanley R. McCandless, New York, N. Y. and Priscilla Presbrey, 


Bloomfield, N. J., who 
Pictured above in the 
Berlon C. Cooper of 
Richard D. Bradley of St 
and Robert T. Dorsey 


were unable 
usual order are 
New York 
Louis, Mo 
Cleveland 


N. Y 
Lawrence E. Johnson of Minneapolis, Minn.; 


to attend the San Francisco conference. 
George W. Clark of Wheeling, W. Va 


Elton A. Linsday of Cleveland, Ohio; 


MMILJ CONTESTANTS in Class I! Division of annual IES contest included (first 
row) Armand Zitelli, Duquesne Light Co., Pittsburgh; L. Ralph Bush, Lighting 
Consultant, Atlanta, Ga.; Fred Rosenquist, Public Service Co. of Colorado, Denver; 
Neil J. Thompson, Kansas Power and Light Co., Topeka, and Rollo G. Williams, 
Century Lighting, New York City. Backing these men are John C. Epperson, 
Peerless Electric, and Lloyd Dehrer, Buonaccorsi and Murray, Consulting Engineers, 
both of San Francisco, who jointly won first prize in this division; O. V. Stephens, 
Brown & Root, Houston, Texas (a proxy for Donald L. Copeland, Crouse Hinds); 
F. M. Farley, Benjamin Electric Mfg. Co., Portland, Ore.; Charles E. Strahan, Jr., 
Mississippi Power and Light Co., Jackson; Willard C. Brown, General Electric Co., 
Cleveland, Ohio (proxy for H. S. Williams, George F. Schatz and Associates, 
Cincinnati), and Joe Thomas, Canadian General Electric Co., Montreal, Quebec, 
Canada (proxy for Gerard Denis, The Shawinigan Water and Power Co., Juliet, 


P.Q.) 
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Fire detection is big business! 
Cash in now with Kidde equipment! 


rrrrere 


For years, schools, public build- 
ings, businesses and homes have 
been waiting for an inexpensive, 
dependable fire detection system 
approved by U.L. and F.M. Now 
you can sell them this vital detec- 
tion system at a reasonable price. 
Whether you sell Kidde system 
components on an install-it-your- 
self basis, or do the actual wiring 
job, there are thousands of dollars 
in potential profits for you. 


pebagentaaene 


eegeasacaae 


And, selling Kidde, you can be 
sure that you’re selling quality. 
For more than 30 years, Kidde has 
been the leader in fire safety. It’s 
a name you and your customers 
can trust! 

Find out more about Kidde fire 
detection components — and how 
you can use them to cash in on 
these most profitable markets! 
For more information, write to 
Kidde today. 





% Kidde alarm bells —6", 8”, and 
10” diameter, U.L.-approved. 


2. Kidde Fyrindex detectors. 
Self-resetting, fast-acting, easy 
to install. Fixed-temperature 
units each protect up to 225 sq. 
ft. Rate-of-temperature-rise 
models protect to 900 sq. ft. Com- 
bination rate-of-rise, fixed tem- 


Kidde Ultrasonic & Detection Alarms, Inc. 
1085 Brighton Road, Clifton, New Jersey 


perature units each protect 2500 
square feet. All U.L. and/or F.M. 
approved. 


9 
©). Break glass manual alarm, One 
or more stations. 


4, Control, rectifier, zone annun- 
ciator panels contained in one 
cabinet. Monitors up to ten zones. 
12 or 24 v., de. 


A Subsidiary of Walter Kidde & Company, Inc., Belleville 9, N. J. 


PRESIDENT-ELECT Joseph B. Browder of 
Atlanta, Georgia, paid tribute, at the So 
ciety’s Technical Conference in San 
Francisco, to the more-than-700 IES 
members who are presently working on 
task committees re-evaluating 
recommendations as result of recent sci 
research 
light 


various 


entific findings, development 


development of new sources 


ona 
luminaires, 

slides; stores and offices are now 
adopting highly-coordinated ceiling 
systems, floating luminous 
transilluminated panels, new 
brightness’ troffers, retractable 
banks of spotlights to highlight wall 
displays, luminous backing panels 
for glassware displays, plus numer 
ous novel modular elements to 
heighten visual interest. 

In the industrial field, far-higher 
levels of localized lighting for criti- 
cal-seeing tasks are being obtained 
with the use of PAR lamps; as, for 
example, in a welding plant where 
banks of 500-watt PAR-64 narrow 
beam spotlights provide up to 15, 
000-fce on the task area. 

As further indicated by slides 
and exhibited equipment, outdoo1 
illumination received impetus 
from such new developments as a 
1000-watt color-improved mercury 
lamp operated over-wattage at 1500 
watts to produce high-level intensi- 
ties on sports fields; impact-resist- 
ant plastic-bowl streetlight lumi- 
naires that can withstand such 
juvenile-impelled objects as rocks; 
new post-top luminaires of modern 
design for parking areas and road- 
Ways; inexpensive open-bottom 
glass refractors for modest-invest- 
ment farm applications; weather- 
proof ballasts in seamless aluminum 
casings and die-cast covers for 
highway use, also transilluminated 
panels on store fronts and poster 
billboards having brightness values 
up to 750-ft-lamberts provided by 
1500-ma lamps. 

This outdoor-lighting category 
also included flush condenser-dis- 
charge high-intensity airport ap- 
proach-lighting units; a recessed re- 
flector lamp combining mirrors and 


and 
low- 


has 
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CONDUIT AND E.MLT. 


battle corrosion...last longer 


Specify Yoloy (nickel-copper low alloy) steel conduit 
to handle applications where greater strength, 
corrosion-resistance, and weldability are required. 


Yoloy Conduit should be specified for elec- 
trical installations where corrosion is expected 
to be more severe than normal. Research 
has proved Yoloy resists corrosion 4 times 
longer than carbon steel in marine and in- 
dustrial atmospheres. 

Yoloy steels have proved highly resistant to 
corrosion in oil fields, coal mines, railroad cars, 
motor trucks and highway construction equip- 
ment for over a quarter-century. Long-time 
tests and actual installations have proved that 
Yoloy pipe lowers costs when used for salt 
water lines, oil wells, industrial installations 
and corrosive soils. 

Corrosion studies conducted for 14 years in 
13 different soils show that Yoloy has 19% 
less pitting and 36% less weight loss than 
carbon steel—and 10% less pitting and 23% 
less weight loss than wrought iron. This 
proved corrosion resistance greatly lengthens 
the life of coatings— galvanized or enameled — 
on Yoloy Conduit. 

Check with your Youngstown Representa- 
tive and get the complete story on how Yoloy 
Conduit and E.M.T. can easily meet your 
most exacting job specifications. 

The Youngstown Sheet and Tube Company, 
Youngstown, O. Carbon, Alloy and Yoloy Steel. 

iv 
Send for free technical 


bulletin on Youngstown 


Yoloy Conduit and E.M.T. 


Atmospheric corro- 
sion tests held off the : | 
coast of New Jersey > P| 
revealed Yoloy steel 
will last four times 


hearth iron. 
Yo un g stown sseeeeersseeeeeeseeeeesesseeessss:¢: eee eee | 


Expected life increase 


of Yoloy steel over car- CARBON STEEL PIPE 


bon and wrought iron > 


in corrosive soils. Stud- WROUGHT IRON PIPE 
ies were conducted 
over a 14-year period 


in 13 different soils. YOLOY PIPE 
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There's a Royal ‘““POWR-KORD” 
for every need: 


® RUBBER or VINYL 
@ BLACK or RED (rubber) 
© RED or YELLOW (vinyl) 
@ HANDY LENGTHS — from 10’ to 100’ 
@ IN THESE TYPES and SIZES: 
#18 and #16 SJ — 2- and 3-conductor 
#18 thru #12 S — 2-conductor 
#14 and #12 S — 3-conductor 
#18 and #16 SJT — 2-conductor 





ZA 
ELECTRIC dh 
* 4 « @m associate of 
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. +» the all-quality line of 
all-purpose heavy-duty 
extensions 


Here’s the kind of rugged con- 
struction that pays off on the job: 
MOLDED-ON caps and connectors, 
— built-in strain reliefs — Royal- 
quality cord — heavy brass blades 
and double-wipe contacts — locked- 
in-place molded construction... 
and FULLY UL LISTED! 


Next time you're ordering elec- 
trical supplies from your whole- 
saler, be sure to include Royal 
“POWR-KORDS”. 


ROYAL ELECTRIC CORPORATION 
Pawtucket, Rhode Island 


In Canada: Royal Electric Company (Quebec) Ltd. 
Pointe-Claire, Quebec 


ROBERT R. TIPTON, consulting electrical! 
engineer, San Francisco, and coordinator 
for the IES Progress Report Committee's 
impressive 2-hour presentation at the 
1959 annual meeting, was kept busy 
backstage during the show, changing 
product set-ups on a revolving stage for 
demonstration to an SRO audience of in 
terested delegates 


above-ground luminous break-away 
plastic housings which would col- 
lapse without damage to airplane 
landing gear if struck, aiso a new 
2-kw xenon arc lamp operated from 
a 28-volt de source to produce a 
brightness of approximately 50- 
million candlepower in an 18-in. 
searchlight. 

Pre-set stage-lighting program- 
ming received a boost from the in- 
troduction of a fully-automatic 
control system utilizing punch- 
cards for repetitious recreation of 
effects, while switchboard illumina- 
tion received an assist from a line 
of tungsten flat-end T-2 lamps with 
filaments placed nearer the bulb end 
to give 60% more endwise candle- 
power. 

Unique in the incandescent field, 
a tubular all-quartz pencil-thin 
lamp was displayed to show the suc 
cessful application of iodine to catch 
particles of tungsten as they evapo- 
rate from filaments, and, through 
this regenerative principle, produce 
almost near-perfect lumen mainte- 
nance throughout the entire lamp 
life. 

In the fluorescent field, a new 
translucent base material is now 
available to reduce bulb end-losses 
formerly associated with opaque 
materials, while extra-high-output 
lamps are finding greater accept- 
ance for outdoor lighting in cold 
climates when jacketed to keep lamp 
temperatures at higher levels. 

In discussing high-frequency ad- 
vances, Linsday stated that the first 
commercial installation of 1500- 
cycle static lamps and ballasts had 
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Holophane Lighting 


Keeps Pace with the 


Advances of Industry 


SKIDMORE, OWINGS & MERRILL, Architects 
GUY B. PANERO ENGINEERS, Cons. Engrs. 
EMERSON-GARDEN ELECTRIC CO., Contractors 


Si-L34 Mercury Reflectors Light 
industrial Reactor Laboratories 


Twelve important companies have coordinated their resources 
for experimenting with nuclear radiation in industry at Industrial 
Reactor Laboratories, Plainsboro, N. J... . HOLOPHANE LOBAY 
Prismatic Reflectors were selected to light the pool reactor area 
because they provide many unique advantages. Their deep 
shielding prevents reflection from the pool. Prismatic design pro- 
duces high level illumination with low brightness. At the same 


time, their upward component affords balanced, overall lumin- 
osity. Excellent light distribution permits best control of the 
reactor in the shaft...One more example of the way that 
HOLOPHANE controlled lighting meets specific needs. 


HOLOPHANE 


COMPANY, INC. * Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N.Y. 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO., TORONTO 18, ONTARIO 













Holophane 
No. 635 
LOBAY * 


You are invited to consult HOLOPHANE engineers 
through your professional advisors 
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INSTALLED FAST 
BUILT IO LAST 


khawk Service Entrance Mast Kits 


better from top to bottom 


GOOD REASONS 
better 
to meter. 


why a Blackhawk kit means a 
installation from cable entrance 
May be purchased as a complete kit 
separate fittings. 


faster, 
or as 
Slip- fitter service entrance head— Just slip it on 
over conduit and tighten two set screws. That’s 
ill. Made of corrosion-resistant aluminum. 
Available in a full range of sizes. (Patent 
applied for.) 

Insulators — Reinforced, durable, well-rounded 
porcelain secured to metal pipe mounting clamp, 
galvanized, 

Flexible Synroflashing — Made of flexible neo- 
prene to absorb vibration. Mast can’t work 
loose, damage shingles, or cause leaks. Won't 
rot, peel or crack in any weather. Available for 
14%, 1%, 2 and 2%” pipe. 

Mounting brackets — Exposed parts corrosion- 
resistant aluminum alloy. Shoulder eye fits 
flat. Lock set screw gives additional grip. Meets 
installation requirements. 

Offset reducer — Corrosion-resistant aluminum 

alloy. Fits 144” and 14%” hubs to a 2” or 2’4" 
pipe riser. 
[The better-made parts in a Blackhawk kit let 
you do a fast and sound job on every service 
entrance mast installation. Saves you time, 
builds your reputation for quality and service. 
Specify B-Il when you buy! 


F wupuaue. IOWA where the new ideas come from 


for BIG choice 


for BEST choice 


(a 
aso ware 
250 WATTS 


Universal 


ELECTRIC POWER «yo LIGHT PLANTS 


Now Universal gives you greater selection, greater capacity, .. . 
AND a greater market with one world-famous ‘dependability line” 


of electric plants. Satisfy every 


demand for emergency, occasional, or 


constant electric service. Choose from dozens of models — gasoline 


or diesel-powered, air-cooled 


or radiator-cooled, all voltages, all 


phases, manual or automatic controls. 


*» * 
* a 
* 


‘ Universal 


*+,+ of Oshkosh 


ELECTRIC PLANTS — MARINE ENGINES 
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UNIVERSAL MOTOR COMPANY 
438 Universal Drive 
Oshkosh, Wisconsin 
Please send information 
bigger line of electric 
plants. 


on your newer, 
power and light 


Nome 
Firm 
2 ——— 
City 


Zone—__State 





RETIRING PRESIDENT George J. Taylor 
of New York, N. Y., urged greater coop 
eration of the Society with colleges and 
universities to create greater 
among undergraduates in the 
illumination as a career 


interest 


field of 


raised efficiencies 20‘ And, refer- 
ring to electroluminescence, he dis- 
played a large-dimension thin 
metallic lamp that could form 
changing letter-and-number pat- 
terns for sign use. 

Reviewing advances in residential 
lighting, delegates were shown new 
dimmers, luminous _ backlighted 
screens, luminous architectural ele- 
ments, plastic-shielded fluorescent 
striplights in small cross-sections 
with ballasts contained in prolonga- 
tion of the lamps, also several new 
bulb shapes and decorative finishes 
to promote esthetics in the home. 


Gold Medal Awarded 


The Society’s highest award, the 
IES Gold Medal, this year was pre- 
sented to the Dutch pioneer of eye 
hygiene through scientific lighting, 
Prof. N. A. Halbertsma of Zeist, 
The Netherlands. Distinguished in 
the engineering field as an inventor, 
teacher, writer and world-traveller 
lecturer on_ illumination, Hal- 
bertsma was the first to recommend 
designs for indirect lighting equip- 
ment shortly after the first practical 
incandescent lamp was perfected 45 
years ago. It was also Halbertsma 
who invented the first carbon are 
lamp for use in picture projectors. 
A founder of the Dutch IES in 1923, 
he was elected president of the 
world society of lighting engineers, 
the CIE, in 1939 and again in 1948. 


Eight Members Honored 


In recognition of outstanding 
contributions to the lighting indus- 
try, eight members were honored 
this year with citations and pins 
signifying status as Fellows of the 
IES; a distinction currently held 
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WHY SPACE IS 
FRONT-PAGE NEWS 


EL 


ATELL 


Plane Order 
by Firm Here 


‘Catch Its 
Nose Cone 


ays Decision 


(3 
; 


Compact Clark Relays control 72 circuits 
from panel area smaller than a newspaper 


In this 
space 


day of space exploration and 

economy, it’s news—front page 
news— when you can get 72 separate, 
controlled circuits all on a panel no 
larger than 15” x 20”. 


Clark Controller, with the most com- 
plete and integrated line of control 
relays available today—convertible pole, 
latch, universal pole, and time delay — 
does it! And only Clark offers such a 
wide range of operation, so many con 
tacts, in a panel area of such small size. 


Shown mounted here with the Clark 
Size 1, Type “CY” Starter are 10 com- 
pact Clark Relays which include four 
time delay contacts (two normally open, 
two normally closed), 52 instantaneous 
contacts (14 normally open, 14 nor- 


mally closed, and 24 convertible), plus 
16 latching contacts (all convertible). 


The same engineering leadership and 
superior workmanship that made Clark 
Controller the standard of quality for 
controls in heavy industry, is inherent 
in the broad line of Clark Relays for 
modern panels. 


The “modular construction” of all Clark 
“PM” Relays insures integrated uni- 
formity, compactness and flexibility. 


Function! alignment in mounting 


results in neater, more uniform panels 
and most efficient utilization of valuable 
space. And because “PM” relays are 
available in a wide variety of pole com- 
binations, providing up to 14 contacts 
on a single relay, you can control more 
circuits — save on relay requirements. 


For more information on the complete 
line of Clark “PM” Relays which is 
making space-saving headlines, con- 
tact your nearest Clark Controller sales 
office or distributor. Or, write direct to 
Clark Controller for free bulletins. 


Se sii CONTROLLER 


Everything Under Control * 1146 E. 152nd St. Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 





FOR THE FINEST IN LIGHTING—SPECIFY [efeje]a] 


Engineered for Greater Efficiency, 
Appearance and Maintenance 


GOOD offers the most comprehen- 
sive, versatile and uniform line of 
quality fluorescent fixtures. Their 
wide variety, both in width and 
length, provide the fullest choice 
of high efficiency recessed lighting 
units for stores, offices, schools, in- 
stitutions and other installations of 
every type. 


A Few of the Many Models JUDGES of “My Most Interesting Light 
To Choose From ing Jot competition at national IE 
. Industrials — Many types and Technical Conference included (for Cla 
sizes available for various indus- II—Non Residential) John Neidhart, The 
trial applications. Miller Co., Meriden, Conn.; R. F. Harter 
. Geometrics—Available in all pop- stein, Ohio Edison Co., Akron; oie 
ular sizes, surfaced or recessed. L. Smart, Boston Edison Co., and 
Your choice of many shielding Dahlin, Southern California Edison 
medias. ; Los Angele Reviewing the point 
: . ‘ 1 contesta re ve rated 
- Commercials—Available in many tars conte ron igs : a a. 
designs. See catalog for complete Weft) J. Carl Wilson, Toron , 
commercial selections. Canada 
° Troffers—Available in all shield by only 133 members in this 10,000 
ing medias. member Society. 
Corridor Luminaires — Available Included in this select group 
in metal baffles or plastic en were: Richard D. Bradley, Day 


showing dimensional dota and light curves. closed. Brite Lighting, Inc., St. Louis, Mo.., 


MANUFACTURING CO., INC who was cited for “outstanding 
4 contributions to visual comfort”; 
1015 N. Halsted Street _ 


George W. Clark, Sylvania Electric 
Chicago 22, Illinois Products, Wheeling, W. Va., fo 
“valuable contributions to desig: 
and application of lighting equip 
ment”; Berlon C. Cooper, associat: 
editor, Electrical Construction and 
Maintenance, for “outstanding re 
porting of technical progress in 

lighting’; Robert T. Dorsey, Gen 
BELLS and eral Electric Co., Cleveland, Ohio, 
BUZZERS for “contributions to the develop 


ment of light sources”; Lawrenc: 
E. Johnson, Northern States Powe) 


BELLS and Co., Minneapolis, Minn., for “im 
BUZZERS portant attainments in the coordi- 


nation of light and architecture” 
BELLS and Elton A. Linsday, General Ele« 
BUZZERS tric Co., Cleveland, for “valuable 


contributions to industrial light- 
ing”; Stanley R. McCandless, Cen 
tury Lighting, Inc., New York, 
Large or small, N. Y., for “outstanding contribu 
tions to the art of lighting the 
American stage”; and Priscilla 
has ’em all! Presbrey, Westinghouse Electric 
SIGNALING Corp., Bloomfield, N. J., as a “skilled 
EQUIPMENT practitioner in the laboratory and 
AUTH produces a large variety of electric bells and ANMURGtASORG the home.” 
buzzers for indoor, outdoor and marine use; for light ALAM 
or heavy duty use; for A.C. or D.C. operation on el j ‘ 
voltages from 1% volts D.C. up to 250 volts. 
Join the great expanding group of Auth signaling In his keynote address at the 
equipment users. Write now for latest catalog sheets 
on “‘Bells and Buzzers” or contact our nearest 
representative in your area. SIGNALING 
Sold in cooperation with the Distributor Szse = SS ing, New York, paid tribute to the 
AUTH ELECTRIC Cco., Inc. TELEPHONE, FIRE work of technical committees and 
ALARM, NURSES’ CALL 


Dpt. EC-10 LONG ISLAND CITY 1, NEW YORK no orner systems. researchers such as Blackwell and 
Finch, whose findings and recom- 


@ Wiste today for our 
80 page complete line catalog 

















Reviews IES Objectives 


opening session, George J. Taylor, 
retiring IES president and research 
vice president of Day-Brite Light- 
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Get 204K Cable 
Protection? 

at lowest 
Collar cost 


be laid directly 
oncrete envelope. 
bank to be concrete en- 
thinner walled Transite Duct 
n all other respects 
and thin-wall 

lentical. 


Transite Ducts save on the job and after! 


No other duct material gives you so many 
installation and in-service economies 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


In every way, Transite® Ducts are 
the most efficient electrical ducts 
you can install. And—when assem- 
bled with J-M’s Plastic Coupling— 
their cost is remarkably low! 

One reason for this economy is in 
installation. Strong, lightweight, long 
—Transite lengths are easy to handle 
and install Your men set the 
ducts in place easily, join them 
tightly in seconds. Transite’s smooth 
bore is free of burrs and obstruc- 
tions. Thus, long cable pulls are 
easily accomplished with no damage 
to cable sheathing. 


You see another reason for Transite’s 
economy in performance. Once in 
service, Transite’s unusually high 
rate of heat dissipation means cables 
run cooler, last longer. Transite also 
confines arc damage . . . cannot burn, 
smoke or fume. It won’t generate 
explosive or toxic gases. If arcing 
does occur, Transite Ducts won’t 
sag or adhere to cable. 

Let us send the Transite Duct 
brochure EL-29A. Write Johns-Man- 
ville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


JOHNS -MANVILLE 


WJOHNS-MANVILLE JM 


PRODUCTS 
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WHOLESALE CATALOG 


FOR RESALE DEALERS e Be yr. i N G & RS 


Electric 


SUPPLY 
SERVICE 


Over 4000 Items Stocked 


PROMPT DELIVERY. Warehouses and 
sales offices in 63 principal cities, coast-to- 
Brands coast. All fully stocked for pick-ups or 24- 


h hippi ice. 
ELECTRIC MOTORS our shipping service 
*(1/250 to 60-HP) SALESMEN at each sales office available 
GENERATORS for help and guidance. 


BLOWERS 180 PAGE CATALOG ond buying 
EXHAUST FANS guide. Includes detailed descriptions on 
AIR CIRCULATORS over 4000 items. Lots of technical and 


FAN PARTS application data. 


APPLIANCES WHOLESALE ONLY. Free net price 
HEATING EQUIPT. catalog sent only when requested on letter- 
AIR COMPRESSORS head. No consumer requests honored. 

POWER TOOLS O.E.M. prices available for quantity buyers. 


PUMPS WHOLESALE CATALOG 
Write for Autumn Edition 


ee 
Find Nearest 


WW. [TRAINGER,INC. muon 200% | 


Dept. 25, 118 S. Oakley Bivd., Chicago 12 


DIAMOND CORE BITS 
GIVE GREATER 
DRILLING ECONOMY 


Drilling 4’’ diameter holes through 10 inch 
reinforced concrete for installation of X-Ray 
cables, is just one of the many applica- 
tions for fast drilling Clipper Surface Set 
Oriented Diamond Core Bits. For more 
speed and economy in your drilling jobs 
call your Clipper Factory 
Trained Representative for 
prompt attention right on 
your job. Call Clipper COL- 
LECT for the address of your 
closest factory branch. 


Clipper SURFACE SET ORI- 
ENTED Diamond Core Bits 
utilize whole diamonds set 
at a predetermined angle 
(oriented) to provide longer 
bit life, faster drilling, low- 


; er resetting costs. Impreg- 
SOLD DIRECT from Offices - } nated Economy bits also 
& Warehouses Coast to Coast cobs : available (non-resettable). 


CLIPPER MANUFACTURING CO. Kansas City 8, Mo. 


General Office and Factory 2800 Warwick * Phone GRand 1-0766 


Makers of SuperMatic and Select-A-Notch Masonry Saws * Concrete Sows 


Diamond and Break-Resistant Blades + Joint Sealers 


Factorles in ENGLAND + FRANCE + GERMANY «= ITALY 





WILLIAM F. BLITZER, Lightolier, Jersey 
City, N. J was one of three featured 
speakers at a Residence Lighting Forum 
staged during the IES Technical Confer 
ence at the Hotels Fairmont and Mark 
Hopkins, San Francisco, in September. 


mendations are gaining widespread 
public recognition throughout the 
United States and Canada. He also 
warned delegates that trained light- 
ing engineers were in short supply, 
and that 3000 lighting jobs would 
“go begging” for lack of available 
men within a 5-year span. Scientific 
research teams at universities in 
California, Ohio, Texas and New 
York have recently revealed that 
the human eye needs far more light 
and less glare to function efficiently, 
he said, but we are not going to be 
able to act with fullest effective 
ness on their laboratory findings 
unless we can promptly attract new 
lighting designers and engineers to 
this field. 

In reviewing specific contribi 
tions of various IES task com 
mittees such as those related to 
roadway, office, school, stores and 
the Handbook, president-elect Jo- 
seph B. Browder stated that these 
assignments were monumental, for 
they involved thorough re-evalua- 
tion of formerly accepted standards 
and recommendations due to recent 
scientific findings, research devel- 
opments, availability of new light 
sources and luminaires, plus ad- 
vanced thinking in the application. 

Browder gave unstinted credit to 
the more-than-700 IES members 
who are presently working on vari- 
ous national technical committees, 
adding that in addition to the op- 
portunities so afforded for learn- 
ing and teaching, these Society as- 
signments were also the basis for 
meeting people with common inter- 
ests, establishing valuable busi- 
ness contacts and cementing new 
friendships. 
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WITHOUT | SEALTITE FLEXIBLE, LIQUID-TIGHT CONDUIT, 
THE WIRING TO THIS MOTOR COULD BE A TROUBLE SPOT 


Dirt, detergents, vibration—any one of these can cause 
serious damage to wiring. The motor above is exposed to 
all three. But because it controls the entire compressed air 
supply in Carling’s modern new brewery in Atlanta, it’s too 
important to be plagued by wiring troubles. 

That's why Carling specified Sealtite here and in rnany 
other potential trouble spots. In fact, wherever wiring is 


exposed to dirt, detergents, grime and moisture, it’s pro- 


tected by Sealtite. 
Indoors or out, in the roughest weather or even in cor- 


rosive chemical atmospheres, Sealtite offers you the same 
economical protection. It’s easy to install too. Why not use 


1 CUTAWAY SECTION 


ype LA ealtite hows 


— = dl 
apie 
EALTITE 


COPPER BONDING CONDUCTOR 


LISTED UNDER LABEL SERVICE PROGRAM 
OF UNDERWRITERS’ LABORATORIES, INC 


it to eliminate some of your potential trouble spots? 
WHERE TO GET SEALTITE—Electrical Wholesalers stock Sealtite 
in easy-to-handle coils, in black or gray. Be certain you ask 
for and get the quality conduit marked “Sealtite” and 
“Anaconda” on the cover. Buy it in long lengths on reels or 
in cartons and cut it on the job without waste. Your whole- 
saler also stocks liquid-tight connectors. Free Booklet $-542 
gives full information on Sealtite. Write: Anaconda Metal 
Hose Division, The American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda American Brass Ltd., New 
Toronto, Ont. Sealtite is approved by Canadian Standards 


Association. 59140 


® 
Insist on the 
conduit marked 


flexible, liquid-tight conduit 


an ANACON DA product 





PHILLIP F. O'BRIEN, University of Calli- 
fornia, Los Angeles, presented a paper 
on lighting calculations at the IES annual 
Technical Conference, while comments on 


his paper were contributed by two dele 


The sun does the setting with Paragon's gates in attendance; Bill Jones, Gener 


Electric Co., Cleveland, and Roy J 


4000 Series time switch Westinghouse, Los Angeles. 


Dial Joe Browder, who had _. been 
Astro Dial permits setting Paragon’s new 4000 Ta , 
3 : ; Bien a elected as up-coming IES president 
Series time switch to go ON at sunset, OFF at aes fs au’ iis eel : all 
sunrise ...or any other pre-selected time. Reset- in a pre-Conterence mall ballot, Is 
ting is never required for seasonal changes, Easy assistant to the vice-president in 
to read... easy to set charge of sales, also sales manage? 

The 4000 Series features 40 ampere tungsten for the Georgia Power Co., Atlanta 
capacity. Safety factor is 33% greater. Free-float Other n 11 ofineen intend 
ing “make” and “break” contacts prevent contact ler NCW 15 ONiCcers INvroauce ; 
welding. A spring-wound carryover keeps the time at the conference included James R. 
switch operating during power failures Chambers, sales manager for the 

Write today for CATALOG 5919. It contains 
full details on Paragon’s new 4000 Serie ; : . ; 

I de s on Paragon's né pine ton Electri Manufacturing Co., 


TIME 1S MONEY—CONTROL /T WITH PARAGON Chicago, who begins a 2-year term 


PARAGON ELECTRIC COMPANY — the “Society's vice president, 


1614 TWELFTH STREET © TWO RIVERS, WISCONSIN Charles W. McCormick, commercial 
sales manager for the Connecticut 
Light and Power Co., Berlin, Conn., 
who becomes general secretary; G 


lighting products division of Apple- 


ie ay 


QUIET TRANSFORMERS? |! Deniers og. 


neel lighting service 

these wecibet ratings opeen | por themselves — 2 Toronto Hydro-Electric System, re 
—_— elected treasurer, and Richard G 
Slauer, manager of marketing serv 
ices in the fixture division of Syl 
ina vania Electric Products at Wheel 
ing, W. Va., who continues as the 

Society’s vice president. 
Also elected were two new di 


5 EE i a 


Designed sound levels for representa- 
tive sizes of standard Hevi-Duty dry 
type transformer. 


» 


rectors, who will serve -Veal 
terms, and four regional vice pres 
idents, who will serve two years 


SINGLE-PHASE THREE-PHASE . 
each. Newly-elected directors aré¢ 


KVA Decibel KVA Decibel . ° 
Rating Rating J. Samuel Hamel, consulting engi 
neer, Glendale, Calif., and Willian 
1.0 33 6.0 38 P. Lowell, Jr., manager of the 
7.5 33 9.0 40 commercial engineering depart- 
10.0 40 15.0 44 ment, Sylvania Electric Peadects 
20.0 44 30.0 43 Salem, Mass. New regional vice 
37.5 44 45.0 45 presidents are John B. Deck, Jr., 
75.0 49 112.5 45 lighting engineer for the Texas 
100.0 50 150.0 47 Power and Light Co., Dallas, 
Southwestern region; Carman D. 
Write for Bulletins 100 and 200 Miller, director of lighting utiliza- 
for further details tion in the commercial sales depart- 
ment, Duquesne Light Co., Pitts- 
burgh, East Central region; Cecil 
H EV ’ - D U TY E L E Cc T iad ‘ Cc Cc Oo. L. Cannon, partner of Ruff and 
MILWAUKEE 1, WISCONSIN | Cannon, lighting manufacturers’ 
|} representatives, Atlanta, Southeast- 
INDUSTRIAL FURNACES, ELECTRIC AND FUEL * DRY TYPE TRANSFORMERS ern region, and Lloyd S. Reed, 
CONSTANT CURRENT REGULATORS principal ep S. Reed and Co., 

Denver, Inter-Mountain region. 
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marlou scHOOLeR 


BGit-malle mOlr-liigmapaciig- 


At LOW COST... 
FLUORESCENT or 
SLIMLINE 


SHIELDING 
24°C x 45°L 
41°C x 45°L 


MAXIMUM 
EFFICIENCY ! 
NO TOOLS ARE NEEDED \= 
TO REMOVE SIDE PANELS 
OR HINGED LOUVERS. 


Marlou’s improved SCHOOLER is designed for easy in- 
stallation and to provide a top quality luminaire for excel- 
lent general lighting in school rooms, offices, stores and 
other commercial lighting applications. The “schooler” is 
die formed and constructed of 20 gauge cold rolled steel 
for structural stability. All reflecting surfaces are finished 
in the finest baked white enamel. Side panels may be 
obtained in perforated steel, plain steel or plastic. When 
pendant mounted the light distribution is 45% up and 
55% down. May also be mounted flush to ceiling. Threaded 
swivel type stems provide for accurate alignment of 


“Schoolers” in continuous rows. 


fe Write for catalog of Marlou’s complete line 
For Offices ing & 


of lighting fixtures. We will, upon request, 


engineer any projects. 


marlou ise INC. FANWOOD, NEW JERSEY 
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To comply 
with higher 
Blackwell 


lighting levels, 
USE OUR 


FREE! 
112-page 


Lighting Catalog 


Specifying lighting demands complete, up-to- 
date information. The Electro Lighting Corpora- 
tion general catalog is packed with photometric 


data, dimensional information . . 


. all the facts 


needed to write intelligent lighting specifications. 
It is kept current with the addition of pages on 
every major product change and innovation. For 
your up-to-the-minute copy, just attach this ad 
to your letterhead, and address to: 

Department E-10 


Electro Lighting Corporation 


1535 South Paulina St. « 





PRECISION 
Engineered 
Fittings 








M. STEPHENS 


Mfg. Inc. Los Angeles 11 
814 E. 29th St. ADams 1-9147 











252 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Chicago 8, Ill. 


INDOOR and OUTDOOR 


PHONES 


that need no current 


Your voice 

supplies the power 
needed to operate 
these Sound 
Powered Telephone 
handsets over a 
distance of many 
miles. Never fail 

in an emergency. 
For temporary 

or permanent installation. 


Ze. Write for catalog 
HOSE-McCANN 
TELEPHONE CO., INC. 

25th St. & 3rd Ave., Brooklyn 32, N.Y. 





Edward J. White 


Edward J. White, president of 
Edward J. White Company, New- 
ark, N. J., died on August 27. He 
was 68. 

A registered professional elec- 
trical engineer, Mr. White founded 
the White electrical contracting 
company 32 years ago. 

Mr. White was active in Newark 
and Essex County civic and busi- 
ness organizations. He was treas- 
urer of the Northern Manufactur- 
ing Co. of Newark, a former pres- 
ident of the Essex Electrical 
League, and a member of the Power 
Group of American Institute of 
Electrical Engineers, Illuminating 
Engineering Society, New Jersey 
Chapter of the National Electrical 
Contractors Association, National 
Small Businessmen’s Association, 
and the International Association 
of Electrical Inspectors. He was 
also a former president of the New- 
ark A. C., and a member of the 
Newark Chamber of Commerce. 





NISA News 


Presidents and secretaries of 
most of NISA’s 39 chapters were 
present at the 2nd Annual Chapter 
Officers’ Conference, held in St. 
Louis on September 25 and 26 at 
the Clayton Inn. Arthur Turner 
Jr., NISA international vice-pres- 
ident, was the presiding officer at 
the meeting at which leaders of the 
electrical equipment service shop 
industry discussed mutual problems 
and received instruction in conduct- 
ing chapter affairs. 

7° . 

NISA will be an exhibitor at the 
2nd Annual Conference on the Ap- 
plication of Electrical Insulation, at 
the Hotel Shoreham, Washington, 
D. C. and the Plant Maintenance 
and Engineering Show, at Phila- 
delphia’s Public Auditorium, Jan- 
uary 25-28, 1960. Local chapters of 
the association will provide man- 
power for demonstrations of wind- 
ing techniques and to answer ques- 
tions about the organization. 

o . . 

The steel strike postponed a tour 
of a local mill scheduled by the 
NISA Central District Chapter, of 
Chicago, for September 15. On Sep- 
tember 8, the group met at Grae- 
mere Hotel for dinner and a view- 
ing of the new Wagner Electric 
Corp. film, “Motors in the Making.” 

7 . 

Members of the NISA 

Lakes Chapter held their 


Great 
annual 
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Fires of electrical origin cost an appalling $150,000,000 each year. 


RIGID STEEL CONDUIT 
protects electrical wiring permanently! 


The best way to avoid risk is to specify rigid steel 
conduit for your electrical raceways. With more 
than 50 years of service in all kinds of installations, 
steel has proved its ability to combat the hazards 
inherent in any wiring system: open circuits, short 
circuits, and induced circuits. 


RIGID STEEL CONDUIT has strength and toughness. It 
protects the wiring from physical damage both dur- 
ing and after installation. 


RIGID STEEL CONDUIT has good conductivity and 


positive coupling design. It grounds out induced 
currents without danger. 

RIGID STEEL CONDUIT has over-all economy. Low 
original cost, low installation cost, long trouble-free 
service. 

Protect your wiring — protect your buildings — 
permanently. Be sure it’s rigid steel conduit! Your 
steel conduit distributor can give you full details. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM STEEL 








VG 


REFLECTORS » 








QUALITY INCANDESCENT 
REFLECTORS FOR 37 YEARS 


— LIGHTING 


Quadrangle offers 
America’s most 
complete line of 
RLM reflectors as 
well as many other 
type reflectors 
There is a wide 
range of sizes and 
a large variety of 
socket fittings 
Many utilize the 
Quad exclusive 
Easy-Tach discon 
nect socket. 


Quad floodlights 
incorporate 
and manufacturing 
features that are 
the result of year 
of research and en 
gineering. There 
are five different 
types and more 


design 


than one hundred 
and twenty differ 
ent unit designs to 
choose from. 


There are more 
than 15 Quad sign 
reflectors, ina 
multitude of shapes 
and sizes, to ac 

commodate lamps 
from 60 to 1500 
watts. There is a 
size and design for 
illuminating the 
smallest signs to 
the largest outdoor 

lay bulletin 


All Quad Reflectors are rust- 

proof, weatherproof, finished 

lustrous porcelain enamel. 

Available with Easy-Tach or 

Quick-Detachable horizontal, . 
vertical, feed-through or box- 

type easy-to-wire sockets. 


QUADRANGLE MANUFACTURING CO. 
Dept. 66, 32 S. Peoria St., Chicago 7, III. 
SEND FOR FREE LITERATURE 


GENTLEMEN 
Please send 
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outing on September 16 at Saginaw 
Country Club, Saginaw, Mich. The 
group convened at Henry Electric, 
the host shop. 

o . 

C. Y. Thomas, Spencer Chemical 
Co., was the guest speaker at the 
NISA Heart of America Chapter’s 
meeting in Joplin, Mo. October 9-10. 
Others on the program were NISA 
engineer A. C. who showed 
slides cross connections and 
windings; NISA News 
Horace Barks, of Horace 
Barks Publications, St. Louis, who 
spoke on “How Advertising Affects 
the Motor Repair Shop’; NISA 
executive vice-president Joseph M. 
Harrington, who discussed “The 
NISA Program, Present and Fu- 
ture”; and NISA international 
president Horace C. Blenkhorn, 
who spoke on the problems of the 
motor industry. 


Roe, 
about 
discussed 
editor 


service 


Knoxville, Tenn., motor shops, in- 
cluding Industrial Electric Co., 
Southern Armature & Motor Works, 
Armature & Electric Co. 
and Tennessee Electric Motor Serv- 
ice, were hosts to the NISA Mid- 
South chapter’s fall meeting on 
September 11-12. It was the first 
meeting in the city since 1953. 
J. Arthur Turner Jr., of Tampa 
Armature Works, Tampa, Fla., the 
NISA international vice-president, 
was guest speaker. The group 
toured the Oak Ridge National Lab- 
oratories and Knoxville shops. 

© > . 

R. H. Grady, manager, security 
division, Aerojet-General Corp., 
Sacramento plant, described rocket 
engines at the August 14 meeting 
of the NISA Northern California 
Chapter, at Capitol Inn, 
mento. 


Tennessee 


macra- 


. . — 

The 1959 NISA Yearbook, a di- 
rectory of the association’s mem- 
with detailed information 
about shop plus information 
about the association, its standards, 
history, and code of 
has been issued by the organiza- 
tion’s national office, 7730 Caronde- 
let Avenue, St. Louis 5, Mo. 
of the yearbook may be purchased 
for $5. 


bers 
each 


rules conduct, 


Copies 


> > > 

Balancing, maintenance and sales 
were topics discussed at the Sep- 
tember 11-12 meeting of the NISA 
North Central Chapter at the Fred- 
erick Martin Hotel, Moorhead, 
Minn. Horvick Electric Co. was the 
host shop. A breakfast was given 
by Phelps Dodge and D. A. Schultz 
companies, of Minneapolis. A film, 
“Building a Rewind Business,” was 


HIELS 
HUM JVM 2885169 | 


 NAILIT™ 


For fasteners that hold 
This THIEL hump drive 
NAIL IT strap has « 
sturdy head to 
easy drive without bending 
t pull out. Zinc plating pre 

nade of =8 heavy wire. Availabi 


copper plating for plumbers us« 


THIEL 


TOOL AND ENGINEERING CO. 
7 NORTH MARKET 
T LOUIS 6, MISSOUR 


Send for 
FREE Samples 


200 AMPERE 


HOUSEPOWER 


FUSIBLE OR CIRCUIT BREAKERS 
CONTROLS FOR WATER HEATER 
AIR CONDITIONERS — HEATING PANELS 


. 
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ANOTHER ADVENTURE 


IN LOW-VOLTAGE WIRING YOU SEE, 


THE ATTIC 
TO ADD TWO 
BEDROOMS. 


ALEC TRISHUN _ 


AFTER THE 


AND yOu WANT A 
WE'RE FINISHING \ LIGHT AT THE TOP OF THESE 
STAIRS, WITH SWITCHES 
ON BOTH LANDINGS, 

RIGHT ? 





HOW ABOUT SWITCHES IN EACH BEDROOM, TOO? 
SINCE YOU'RE GETTING REMCON, YOU CAN HAVE 
AS MANY SWITCHES AS YOU WANT CONTROLLING 
ONE LIGHT...AND WITH PILOT-LITE 

INDICATION, TOO! REMMIE, WHILE 

YOU INSTALL THE 

FIXTURE BOX, I’LL 
CUT THE HOLE FOR 

THE DOWNSTAIRS 

SWITCH. 











FIXTURE BOx IS UP, 
WE WIRE THE REMCON 


RELAY WITH THE BUILT-IN . 


it 
1} 
j 


TRANSFORMER TO THE 


G 

IN 
S&S HNO-VOLT SERVICE. ye 
‘S . MEANWHILE...» 
SSS Kr BE W | 








Y THERE! NONEED TOCUTA oy 
GAPING HOLE. WITH REMCON LOw- 
VOLTAGE WIRING, THERE'S NO 
SWITCH BOX,SO THERE'LL BE NO 

RE-PLASTERING OR PAINTING! 
NOW FOR THE DSB PLATE. 




















¥ 
I GET IT! THEN you’LL 
PULL IT UP AND WIRE IT 
: TO THE LOW-VOLTAGE END OF 
Hi | THE RELAY. BOY, REMCON WIRING 
iS A REAL TIME-SAVER. NO 
ARMORED CABLE 


"LL DROP “Ny ae 

| THE SNAKE 7 

| TO THE SWITCH 
POSITION HH 

| BELOW. ALEC, i 

|} YOU HOOK i 


| UP THE LOW 


} 


VOLTAGE (#18) # 
WIRE TO THE 
SNAKE. 





FELLERS! PD our Mone Ee : 
+ REMCON 


AND FIND OUT HOW YOU CAN ¢ 1111} 


ABOUT REMCON'S VERSATILITY... 


WIRE WITH REMCON IN 
THE TIME IT TAKES WITH 
CONVENTIONAL WIRING. 
SEND THIS COUPON TODAY 
FOR MY FREE 
ELECTRICIAN'S MANUAL. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


WHILE ALEC FINISHES WIRING THAT SWITCH, 
‘LL DROP ANOTHER SWITCH LEG FROM THE 
RELAY TO THE MBA.THEN WIRE THIS 
SWITCH...AND WE'RE DONE IN 
ONLY FIFTEEN MINUTES. 











oF 
PYRAMID INSTRUMENT CORP-Dep: D- 
630 MERRICK RD. LYNBROOK, N.Y. 





Gee PLEASE SEND ME REMMIE REMCON'S NEW 
ELECTRICIAN'S MANUAL. 





| NAME 





| ADDRESS 
ZONE ——_ STATE 
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New 2500-watt 
Onan Electric Plant 








Special contractor’s model; 
separate 5-gallon fuel tank 


Supplies 2,500-watts A.C. .. enough 
for a crew of three men using electric 
tools... yet it weighs only 140 pounds! 

New separate fuel tank holds 214 
times as much as regular mounted 
tank, saves ‘refueling time. Fuel line 
is quickly detachable. You can move 
the plant without carrying along 
heavy fuel. 


Ruggedly-built . . . quick starting 


Powered by a dependable Onan 4- 
cycle, single-cylinder, air-cooled en- 
gine. Drip-proof, all-climate Onan 
generator is directly connected mak- 
ing a compact, rigid, smooth-running 
power package. No belts or couplings 
to cause trouble. Aluminum carry- 
ing frame, 4 plug-in outlet box, recoil 
starter and separate fuel tank are 
standard. Choice of 115, 230, or 
115/230 voltages. 


Other models from 500 
to 200,000 watts. 


Check your phone book for nearest 
distributor or write for information. 


_ 
ww 


D.W.ONAN & SONS, INC. 


365) University Ave. %€, Minneapolis 14, Minn. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


shown by a Dow Corning represent- 
ative. Speakers were: Bruce Shaf- 
fer, service engineer, Allis-Chal- 
mers, who spoke on maintenance 
control; and Ralph Buscarello, man- 
ager, industrial balancer depart- 
ment, Stewart Warner, who talked 
on precision balancing. A Belden 
Manufacturing Co. film, “How To 
Sell Quality,” was also shown. 
- o . 

The Puget Sound Chapter of 
NISA was host to the Northwest 
Conference at the Doric 6th Avenue 
Motor Hotel, Seattle, October 2-3, 
with members of NISA’s Oregon 
and British Columbia Chapter at- 
tending. 

. . * 

R. C. Snow, assistant manager, 
Fafnir Bearing Co., New Britain, 
Conn., discussed motor applications 
of ball bearings at a meeting of the 
Quaker City Chapter of NISA at 
Beck’s-on-the-Boulevard Restaurant 
on September 9. Dick Lehr 
been named chairman of the 
gram committee, assisted by 
Roy. Other committee chairmen 
and their assistants are: member- 
ship, Jim Previty, chairman, Art 
Fowler, Dave Dunlap, and Mort 
Smith; publicity, George Wagner, 
chairman, and Frank Schaef; 
budget-finance-by-laws, C. R. Dur- 
and, chairman, Joe Previty, John 
Neihart and Milt Eisenhardt; man- 
agement, Clarence Chandler; ideas- 
research, C. J. Allen; marketing- 
sales survey, Paul Secrest; conven- 
tion, Jack Persson. 


has 
pro- 


Joe 


A joint meeting of the Rocky 
Mountain and Utah Chapters of 
NISA will be held in Salt Lake City 
on October 16-17. 

. « . 

The annual fall conference of the 
Southeastern Chapter is to be held 
on October 29-31 at Raleigh, N. C. 

. . - 

NISA international president, 
Horace C. Blenkhorn was one of 
the speakers on the Southwestern 
Chapter’s fall program, his topic 
“NISA, Present and Future.” Other 
speakers included Bruce H. Shaffer, 
service engineer, Allis-Chalmers, 
maintenance Ray Read- 
ing, chief magnet wire engineer, 
Belden Manufacturing Co., wire 
developments; James A. Pahres, 
Southwest Electric Co., Oklahoma 
City, metal molds for epoxy encap- 
sulations; and H. B. Black, vice- 
president and trust officer, First 
City National Bank, Houston, re- 
tirement plans. Tours of Houston 
shops, an excursion trip on the 
Houston ship channel and a tour of 
San Jacinto Inn were included. 


controls; 


MINERALLAC 


BEAM 
CLAMPS 


Mounts Minerallac hangers No. 0 to No. 6 on |-Beams 
safely without necessity of drilling holus. Made of 
heavy gauge zinc plated steel with deep drawn 
ribs to give needed strength, these durable, light 
weight beam clamps hove 4-20 tapped holes— 
will fit beam flanges up to % inch thick. Furnished 
with case-hardened set screw. Low cost. 
Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, lll. 


MINERALLAC 


Control Your 


CARBON BRUSH 


Inventory with 
Handy-Kits and 


CARBON 
BRUSHES 


Ib 


Units have lifetime guaranteed 
See-Thru plastic drawers with 
moveable dividers. Both Handy- 
Kit and Cabinets complete with 
brushes for single phase motors, 
vacuum cleaners, mixers, fans, 
portable tools, etc. Units as- 
sure you have the right re- 
placement stock on hand. 


Write for Bulletin No, 65. 


AVAILABLE NOW “RED CARPET" 
RUSH BRUSH SERVICE. 


HELWIG CO. 


CARBON 


PRODUCTS 
2546 N. 30th ST. 
MILWAUKEE 10, WIS. 
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When Quality 
Comes First 
The Choice is 


THENMER LIFETIME 


‘SWITCHES 


Here is the ultimate in 
modern switch efficiency, 
beauty and long life 
for fine homes, schools, 
hospitals, hotels, res- 
tavronts, aportments, 
offices, and public 
buildings 


NO OTHER 
SWITCH HAS 
ALL THESE 
IMPORTANT 
FEATURES: 


®@ Unique floating 
rocker-arm toggle 
® Whisper-quiet, 
almost silent operation 
® Patented com action 
and pure silver contacts 
® No wear; no heating up 
® Maintenance-free 
performance 
® Easily and quickly 
installed in any position 
* Smooth streamlined styling 
® 100-year guorantee with free 
replacement under normal use 
SWITCHES are available in single 


and double-pole, 3 and 4-way 
types; and the new Twin. 

LUXURY - STYLED WALLPLATES 
come in rich ivory or brown plas- 
tic to fit all switches. Metal wall- 
plates are available in all combi- 
nations and finishes. 


AGENTS ATTENTION} 


A FEW CHOICE TERRITORIES AVAILABLE 


Distributed Nationally Through 
Leading Electrical Wholesalers 


H. J. THEILER CORP. 


Whitinsville, Mass. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 





HERBERT E. COOK, Executive Secretary 
of the Detroit Electric Assn. and member 
of the National Electric Week Committee, 
revealed 1960 promotion plans related to 
that important industry activity at the 
!AEL annual meeting. 


DATES AHEAD 


International Association of Electri- 
cal Inspectors— Southern Section, 
Heidelberg Hotel, Jackson, Miss., 
Oct 12-14 Mississippi Chapter, 
Heidelberg Hotel, Jackson, Miss., 
Oct. 12-14 


11th Biennial Electrical Industrial Ex- 
position—-Sponsored by Essex Elec 
trical League Armory, Elizabeth, 
N. J., October 10-12 


National Electronics Conference — 
Sherman Hotel, Chicago, ll, Octo 
ber 12-14 


Electrical Progress Show—Sponsored 
by Electrical Association of Phila- 
delphia, Convention Hall, Philadel- 
phia, Pa., October 13-15 


National Electrical Contractors Asso- 
ciation—Annual convention and 5th 
National Electrical Exposition, Fon- 
tainbleau, Eden Roc, Deauville and 
Carillon Hotels, Miami Beach, Fla., 
November 9-12 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 9-13. 


Industrial Electric Exposition—Spon- 
sored by Electrical League of West- 
ern Pennsylvania Penn-Sheraton 
Hotel, Pittsburgh, Pa November 
17-19 

American Institute of Electrical Engi- 
neers—Winter general meeting, New 
York, N. Y., January 31-February 5, 


1960. 


16th Annual National Wiring Sales 
Conference Warwick Hotel, Phila- 
delphia, Pa., February 25-26. 


National Association of Electrical Dis- 
tributors—Annual convention, Dal- 


las, Texas, May 1-5 


National Industrial Service Assn., Inc. 
~Annual convention, Hotel Fontain- 
bleau, Miami Beach, Fla., May 4-7 


National Fire Protection Assn.,—An- 
nual meeting Montreal, Canada, 
May 16-20 

Illuminating Engineering Society—Na- 
tional Technical Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa., 
September 11-16 





ite haliiare) 
design 
by 
salem adalilel—i8 


‘ceiling mounted 


cast aluminum 
quality 


‘aale mealiiol ia 
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A PRODUCT OF STAMPINGS, INC 


a 


| 


THIS TRENCH IS COSTING | 


ONLY 1 CENT PER FOOT 


with the 


TRENCHER 


Unsolicited performance reports from ac- 
tual users state that POW-R-SPADE narrow 
trenches cost only 1 cent to 3 cents per 
foot, including labor. (Many report much 
less than 1 cent per foot.) Digging speed 
varies from 114 ft. to 17 ft. per minute 
depending on soil conditions. POW-R- 
SPADE is light, rugged, with minimum of 
maintenance. Shipped completely assem- 
bled. Neat, fast, professional trenches— 
3 in. wide to 24 in. deep, or 4 in. wide 
to 18 in. deep Send coupon today. 

One man can transport from job to job. 


Stampings, Inc., 321%2-24th St., Rock Island, Illinois 


Please send material on POW-R-SPADE: 


NAME 
COMPANY 
STREET 


cITY STATE 


258 


Among the 
Manufacturers 





Headquarters Announcements 


Penn-Union Electric Corp., Erie, 
Pa., has purchased Western Insu- 
lated Wire Co., Los Angeles. 

George C. Borthig Co., Inc., East 
Rutherford, N. J., has been pur- 
chased by Standard-Toch Chemi- 
cals, Inc., Staten Island, N. Y., and 
will be operated as a wholly-owned 
subsidiary. 

Triangle Conduit & Cable Co., 
Inc., New Brunswick, N. J.—Mil- 
ton W. Gunkle, director of pur- 
chases; John B. Glenfield, Jr., 
assistant to treasurer—project co- 
ordinator. 

Sylvania Electric Products, Inc., 
New York Leslie H. Warner, 
member of the board; Robert E. 
Kenoyer, controller; David G. 
Christie, director of industrial re 
lations. 

General Electric Co., Schenec- 
tady, N. Y.—Ralph A. Huwe, man- 
ager, technical and engineering 
administration, ballast depart- 
ment. 

Mears Electric Circuit Breakers, 
Inc., Portland, Ore.—B. C. West, 
general sales manager. 

Minneapolis - Honeywell Regu- 
lator Co., Minneapolis, Minn.—Dr. 
Finn J. Larsen, vice president in 
charge of research. 

Square D Co., Detroit, Mich. 
C. M. Michalski, corporate adver- 
tising manager. 

Standard Wire and Cable 
Los Angeles, Calif.—Lawrence 
Seerden, general sales manager. 

Day-Brite Lighting, Inc., St. 
Louis, Mo.—John E. Gornet, man- 
ager, Custom Design Dept. 

Sprague Electric Co., North Ad- 
ams, Mass.—Frederick R. Lack, 
director. 

Burndy Corp., Norwalk, Conn. 
Marvin Lee, president; Bern Dib- 
ner, chairman of the board. 

Robertshaw-Fulton Controls Co., 
Columbus, Ohio — Thomas A. 
Smith, sales manager, Acro Divi 
sion. 

National Electric Div., H. K. 
Porter Co., Inc., Pittsburgh, Pa. 
Kenneth C. Crain, Jr., works man- 
ager; Robert Johnson, director of 
engineering; Everett L. Kimball, 
steel engineering manager; 
ert A. Ditchendorf, industrial en- 
gineering manager. 

Noma Lites, Inc., New York 
Jerry Finkelstein, vice chairman 
of the board and chairman of the 
executive committee. 


Co., 
Q. 


L0b- 


 ERICHEMGY 


Cable Strain Clamp 


WITHOUT DAMAGE TO CABLE 


... WITHSTANDS 
DIRECT PULL OF 17,000 POUNDS 


Efficiency Cable Strain Clamps lock cable 
safely and securely without possible strain 
or damage. “H” construction of clamps 
and high ridge across center of cable pre- 
vents from slipping. Takes cable 
from 1/0 to 1,500,000 c.m. Three clamp 
Furnished with 
eye or clevis, for AC or DC service. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


( able 


sizes cover all cable sizes 


RIGID 
RUNNING THREAD 


<7 


IN STOCK 
Ye" to 6” sizese 3 ft. lengths 


Raw black 
Raw black, threads electro-galvanized 
Hot galvanized, threads electro-gal 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 
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NOW...all 
| 


a plotet 
ho FOR LASTING 
PERMANENCE! 


Concrete tight! Every size connector and 
coupling up to 2’’. Why settle for ordinary 
fittings when exe gives you all this: 


@ New spark Zinc Chromate over- 
lating for lasting permanence. Salt 
4 gp 
pray tested to retard corrosion 


Exclusive pre-set 


STAKED screw No 


deep-slotted 
backing out for 


with heaviest gauge 
file card £24788 
edges with extra 


1 tubular steel 
zed for 


cannot 
uniformity 


b | V1 
4 i, 1% 
1 14%” and 2 


one 


rew type two 


rew type 


CONNECT “QB ECONOMY 


ELECTRIC TUBE PRODUCTS 
74-16 Grand Avenue, Maspeth (N.Y.C.), N. Y. 








ELECTRICAL 


CONSTRUCTION AND MAINTENANCE . 


General Electric Co., Cleveland, 
Ohio—Walter P. Cartun, general 
manager, Miniature Lamp Dept. 


I-T-E Circuit Breaker Co., Phila- 
delphia, Pa.—Maxwell L. Stough- 
ton, national sales specialist for 
outdoor power circuit breakers. 


Okonite Co., Passaic, N. J.—C 
D. Ham, manager—plans, pro- 
grams, new and special products; 
Herbert N. Bush, factory sales 
manager of rubber, plastic and 
varnished cambric cable; Ray J. 
Wynne, manager, tape department. 

Blackhawk Industries, Dubuque, 
Iowa—Don O. Leopold, general 
sales manager. 

Allis-Chalmers Mfg. Co., 
waukee, Wis.—Maurice F. Cor- 
coran, application engineer, elec- 
trical application department. 


Mil- 


Fullman Mfg. Co., Latrobe, Pa. 
E. Russell Myers, vice president 
in charge of operations. 


Delta-Star Electric Div., H. K. 
Porter Co., Inc., Chicago, Il. 
Theodore C. Vogel, advertising 
manager; Gerald E. Martin, prod- 
uct sales manager of industrial 
products at Electric Service 
Works. 

Kaiser Aluminum & Chemical 
Corp., Oakland, Calif.—R. J. Har- 
rison, division market sales man- 
ager; E. K. Matteson, manager of 
utility sales; J. G. Johnson, man- 
ager of industrial sales—all with 
Electrical Conductor Div. 


Regional Appointments 
NEW ENGLAND 


Allis-Chalmers Industries Group: 
John J. Nolan, representative in 
Boston. 

Universal Mfg. Corp.: Joseph 
Fishman, special sales representa- 
tive for New England. 
MIDDLE ATLANTIC 

Delta-Star Electric 
William McNulty, J 
pi of new 

ise, N. Y. 


Division: 
r., district man- 
sales office in Syra- 
Allis-Chalmers Industries Group: 
Walter E. Blankley, representative 
in Philadelphia; Gerard F. Moran, 
representative in Rochester. 
Prescolite Mfg. Corp.: Glenn G. 
Gulvin, eastern sales and service 
representative. 
Insul-8-Corp.: J. D. 
eastern sales manager, 
Washington, D. C. 


Diamond, 
office in 


I-T-E Circuit Breaker Co.: 
E. Bevan, manager of New 
district sales office. 


James 
York 





r--------- 


A Product Designer named Frazier 
Took a trip to Evrope and Asia 
His ovtieek enlarged, 
His batteries charged 
His new products* 
amaze ‘ya. 


“Or QQIESS, oF course 


will simply 


Lighting 
Enchantment 


delightful 

a fixture 
designs is 
the brass 
Colonial oil- 
lamp 
adaptation 
with 
shimmering 
glass shade 
created 
exclusively 


by 
PROGRESS 


PROGRESS MANUFACTURING CO., INC. 
Dept. ECM-10 Phila. 34, Pa. 

Please send me 

() complete information lighting fixtures 


() name of local distributor 
NAME 

COMPANY 

ADDRESS 
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Latrobe 
Electrical 
Products 





Stromberg Time Corp.: William 
H. Riethmiller, branch manager, 
Pittsburgh office. 

SOUTH ATLANTIC 

Furnas Electric Co.: Robert W. 
Chapman, sales representative in 
North and South Carolina, office in 


Charlotte, N. C. 


| EAST CENTRAL 


TRU 
LEVEL 


Floor 


| Goodwill, 


Box | 
| 


This is a 4 inch octagon, sheet steel, 
galvanized, watertight box for concrete, 
tile or wooden floors with concrete base. | 


It is 2V2” deep, with a 32 inch opening | 
—large enough for the hand to fit} 
into—which enables inside attachment | 
of conduit without removing box beady | 
cover. 


A V2" adjusting ring and 212” 
screw legs make for quick and 
“Tru-Leveling”. 


long 
easy | 


Listed under re-examination services 
of Underwriters’ Laboratories, Inc 


| Thomas 


Allis-Chalmers Mfg. Co.: Roy E. 
Jr., manager, general 
products division sales, central re- 
gion; William R. Carlyon, man- 
ager, general industrial sales, De- 


| troit district; James McInnis, Jr., 


sales representative to Mobile, 
Ala., district; T. F. Armbruster, 
sales representative in Columbus 
district. 

Carol Cable Co.; Richard L. 
Haligas, midwestern district man- 
ager, office in Glen Ellyn, IIl. 

Furnas Electric Co.: Joseph H. 
Fallon, Cincinnati, representative 
in southern Ohio and northern 
Kentucky. 

Accurate 
Co., 
western Tennessee, 
and Arkansas. 


Mfg. Co.; Ross D. 
Memphis, agent in 
Mississipp 


| WEST CENTRAL 


Kaiser Aluminum and Chemical 
Corp.: J. A. Leuver, north central 
regional manager; R. L. Kuemmer- 
lein, Kansas City regional man- 
ager—both with Electrical Con- 


| ductor Div. 


Accurate Mfz. Co.; R. L. Brewer 


| Co., Inc., agent in southwest Texas 


Two Gang Adjustable 
Floor Box 


Adjustable 
bodies. 


Boxes come in single-round or square 
Also in square type Single Gang, Two 
Three Gang and 
Four Gang Boxes. All ad- 
justable boxes are now 
bonded which makes them 


fire-proof. 


Gang, 





Keystone 


Latrobe Products Fish Wire 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes—Cover Plates 
Junction Boxes—Nozzles 
Pipe or Conduit Hangers 
Insulator ports 
Cable Supports—Fish Wire 
Staple and Cable Clips 


Ten sizes — for | 
lightest work to 
heaviest power 
wiring. 100, 
150, and 200 
foot coils. 











Sales Representatives in all principal Cities. 


hullman 


ML Kecatttuticem aes 


JEFFER 


LATROBE. PA. 





and New Mexico. 

Plymouth Rubber Co.: Bert 
Nott, representative for Tape Div. 
in Arkansas-Oklahoma territory. 

General Electric Co.: Richard W. 
Morefield, Houston district man- 
ager, and component 
sales. 

Radio Corp. of America: Elec- 
tronic Inc., Midland, 
Tex., representative for mobile 
communications equipment in 
West Central Texas. 

Union Metal Mfg. Co.: James S. 
Boggs, branch manager, west cen- 
tral district office, Kansas City. 

I-T-E Circuit Breaker Co.: 
Thomas D. Williams, manager of 
Minneapolis district sales office. 


assemblies 


Associates, 


WEST 


Clayton Mark & Co.: Kenneth 


B. Schumann Co., Denver, repre- 
sentative for Conduit Div. in Colo- | 


rado, Wyoming, and Utah. 
Prescolite Mfg. Corp.: William 


| Govan, sales order manager for 


eleven western states. 


You can 
get it 
‘to the 

|second a 

with... | 


ZENIT 


Signal bells, buzzers, lights, etc. 
are dependably controlled with 
ZENITH units— proved in count- 
less applications. Synchronous mo- 
tor for accuracy ...5-minute inter- 
vals in any 24-hour schedule . 
easily changed... 
cutout optional 
See us at the 
NECA Convention 
Booth 174 








155 WEST WALTON STREET CHICAGO 10, ILLINOIS 














To Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 
Maintenance—Repairs 














IDENTIFICATION NAME PLATES 


Machine engraved on black bakelite with 
white lettering—any titles—for controls, 
panels, etc. Quick mail service any dis- 
tance. Send for free sample and prices. 
G. F. BUNNELL CO. 
645 Cypress Road, Vero Beach, Florida 








TO manufacturers of equipment and those 
offering special services, this section offers 
an inexpensive means of keeping products 
or services regularly before your potential 
customers—the readers of ELECTRICAL CON. 
STRUCTION & MAINTENANCE. The small 
spaces available here provide opportunity 
for you to be represented in every issue 
at low cost. Can we serve you? 


ELECTRICAL CONSTRUCTION 
& MAINTENANCE 
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SEARCHLIGHT SECTION 


t MPLOYMENT 
BUSINESS 


EQUIPMENT 
USED OR RESALE 





“OPPORTUNITIES 


UNDISPLAYED —RATES— 


ELECTRICAL ESTIMATING 


DISPLAYED 


Information you need to estimate the cost 
trical construction job quickly 

Covers everything from se- 
lection id training of estimators and 
proper uss fr estimating tools—to cost of 
preliminary estimates and preparation of 
final bid sheets. Second Edition devotes an 
entire section to discussion of labor units, 
ind includes 12 pages of over 500 sell price 
units. By Ray Ashley, Consulting Ed., Elect. 
Const. and Maint. 2nd Ed., 363 pp., 208 
charts, illus., and sample estimates. $9.50. 


and ac rately 


ENGINEERING MANUAL 


Equal to six books in one! 
s to engineering 


w r ¢ 
fields outside your ow? " 


For quick an- 
including 
practical refer- 


roblems 


e of data and method n architectural, | 


chemical ivil, electrical, mec 
nuclear 


hanical, and 
engineering ‘overs 
ssentials—everything 
to appli 
Specialists 


f n basic principles 
Prepared by a Staff of 
Editor, R Perry, 


ations 


$9.50, 


ELECTRICAL CONSTRUCTION 
COST MANUAL 


Sl N y 1 how t get accurate cost esti- 
mate f electrical construction work—fully 
explair what ye should do bring all 
the tal cost factors of a ) together in 
an integrated r Step by step it 
establish nethods for installing work in 
variou ty pe onstruction develops 
standard assemblies fo the 

sets up material an lal 
Ca I asst mbly 

mating procedure for ipplying the unit 
ost By R. E. Johnson, President, Stur- 


geon Electric Co., 427 pp., 226 illus., $10.00. 


se conditions, 
nit costs for 
detailed esti- 


STANDARD HANDBOOK 
for ELECTRICAL ENGINEERS 


Thousands of facts and figures, systems and 
neasurements tl ur materials from 
ill fields of elect engineering. Covers 
erything from electri nd magnetic cir 
uits, regulators and re tors, and prime 
movers—to illuminati wer system elec- 
trical equipment, nd electronics and elec 
ron tubes. New i! rmation on transistor- 
nuclear power dielectri for capacitors, 
ynthetic pl 
telemetering, rept i by a 
Specialists ; 
Consulting Ed., 
tion, 2230 pp., 


resins I plastics 
Staff of 
ef: A. Knowlton, 
World. 9th Edi 

illus., $21.00. 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co., Dept. EC-10 
327 W. 41st St., New York 36, N. Y. 


Send me book(s) checked below for 10 days’ exam 
ination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid (We pay 
delivery costs if you remit with this coupon—same 
return privilege.) 


© Ashley—Electrical Estimating, $9.50 
{)} Perry—Engineering Manual, $9. 5¢ 
() Johnson—Elec, Const. Cost Manual, $10.00 
Knowlton—Stand. Hdbk. for Elec. Engrs., 
$21.00 
(PRINT) 
Name 


Address 
City... 
Company 
Position 


For price and terms outside U. § 
write McGraw-Hill Int'l, N.Y¥.C. 


$1.80 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line 


Position Wanted ads take one-half of above rate. 
Bow Numbers in care of our New York, Chicago & 
San Francisco offices count as one additional line 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions 


Employment Opportunities—$24.00 per inch, sub- 
ject to Agency Commission. 

Equipment & Business Opportunities—$17.90 per 
inch, not subject to Agency Commission 

An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 

Bquipment Wanted or For Sale Advertisements ac- 
ceptable only in Displayed Style. 


Send New Ads to Classified Advertising Div. Electrical Construction & Maint. P.O. Box 12, New York 36, N.Y. 














most-needed | 


Univ. of | 
Oklahoma. 680 pp., 450 illus., and tables, 


TRANSFORMERS 


BOUGHT — SOLD — RENTED 
REWOUND — RE-DESIGNED 
MANUFACTURED 
Ask For Our Price Schedule And Stock List 
THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 


“America’s Exclusive Independent Transformer Service Shop” 








automation, | 








FOR ADDITIONAL 
INFORMATION 
About Classified Advertising 
Contact 


Tr e Mie Gra w-. Hl [ Of ice 
Five rest You. 


ATLANTA, 3—1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 


R. POWELL 


BOSTON, 16—350 Park Square 
HUbboard 2-7160 
D. J. CASSIDY 


CHICAGO, 11—520 No. Michigan Ave. 
MOHawk 4-5800 
W. HIGGENS—E. S. MOORE 


CLEVELAND, 13— 
1164 Illuminating Bidg. 
SUperior 1-7000 
W. B. SULLIVAN—T. H. HUNTER 


DALLAS, 1—1712 Commerce St., Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES—F. E. HOLLAND 


DETROIT, 26—856 Penobscot Bidg. 
WOodweard 2-1793 
J. R. PIERCE 


LOS ANGELES, 17—1125 W. 6th St. 
HUntley 2-5450 
R. YOCOM 


NEW YORK, 63—500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN—R. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH 


ST. LOUIS, 8—3615 Olive St 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 
S. HUBBARD 


25 KW SELENIUM RECTIFIERS 


6 G.E. 25 KW selenium rectifiers, 208 volts 
3 phase 60 cycles AC, 250 volts 100 amps 
Excellent conditi R bi 


S. Berger. DE 5-8000 (NYC) 











EQUIPMENT FOR SALE 


Line Truck, excellent condition, with boom 
and winch; 4-wheel drive jeep with Snow 
Plow, closed Aluminum Body; two Tele- 
phone Company trucks; Splicers Truck; 
2” Water Pumps with suction and dis- 
charge hose; Generators; two splicer’s 
tents and misc. other equipment and tools 
from high tension underground installa- 
tion at Idlewild. 


PROGRESSIVE ELECTRIC 


CONTRACTING CORP. 
New York City EXeter 2-4325 








2500 KVA 
Westinghouse Transformer 


26,400 or 13,200 volts high side 520, 500, 
480 or 440 volts low side. Very reasonable. 


S. BERGER DE 5-8000 N.Y.C. 











ELECTRICAL ENGINEER 


To assume responsibility for plant elec- 
trical engineering plus supervision of 
maintenance electricians and instrument 
repairmen. Must be graduate electrical 
engineer, able and experienced in work- 
ing with skilled craftsmen. Fine oppor- 
tunity for personal growth in a young 
expanding industry. Age: 28—40. 


P-2688, Electrical Construction & Maint, 
620 N. Michigan Ave., Chicago 11, Ill. 
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Wagner Electric Corp.. 

Wakefield Co., The 
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Lamp Div. 
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EC: 7xse2eé AIR-BREAK STARTER 


cives Certified 


100/150 MVA FAULT PROTECTION 


NO SINGLE PHASING 
FROM BLOWN FUSES! 


NO COSTLY REPLACEMENT 
FUSES TO STOCK! 


W Gang-operated Disconnect 
Switches Grounded for Safety 
in Open Position. Mechanically 
Interlocked with Contactor... 
Never Open Under Load 


WV No Fuses.Bus Bars Throughout 
Y 3-way Door Interlock. On, Off or me mi 
and Open— with Positive Inter- i] ig 1 \ae a 
locking between Door, Discon- 

nect and Contactor for Maximum 


’ 
Personnel Protection =s ” ‘s . 
WY Heavy-duty DC Operating ; : 
Magnet. No Chatter—No Hum 














LF fe 


FRONT ACCESSIBLE 
WITHOUT ROLL-OUT! 


Phase barrier and arc- 
chutes slide out. All starter 
parts exposed and access- 
ible for easy inspection 





; and maintenance Get the complete story on certified fuseless fault protection 
_. for high-voltage motor drives. Write for Bulletin 8130A 





THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 «+ OHIO 





CROUSE /HINDS 


Condulet 


electrical equipment 


the one complete line 
for corrosive locations 





RESISTS chemical and 


galvanic corrosion 


RESISTS acids, alkalis, salts 
RESISTS varying concentrations 


and temperatures of corrosive 
liquids, vapors, gases, dusts 


Corrosion problems would be simple if there 
were a single material which would resist all 
corrosive substances. 

Since there is not, Crouse-Hinds provides elec- 

Photo shows Feraloy Condulet : . trical equipment in four materials which offer a 
conduit fitting after several selection to meet virtually every known corrosion 
years exposure to hydro- ¢ ? 

chloric acid. Note extreme ’ problem tee 

deterioration of conduit. 


FERALOY® features the desirable characteristics of cast iron: strength, 
corrosion resistance, versatility, adaptability, economy. Plated with 
zine and cadmium, Feraloy Condulets will combat most corrosive 
elements. 


ALUMINUM ALLOY develops its own self-repairing oxide film which 
resists a number of corrosive conditions. Copper-free Aluminum 
Alloy Condulets effectively resist galvanic corrosion. 
PLAST-A-COAT, a polyvinyl chloride, is a resilient coating which 
withstands abrasion and repels corrosion from caustics, alkalis and 
heavy mineral acids. Tough, non-peeling, it also acts as an insulator. 
SILICON BRONZE, when all other materials fail, can be furnished 
for the most extreme corrosion problems. Counteracts virtually all 
alkalis as well as salt water, sulfur gases, etc. 








Write for 


" BULLETIN #2699 
/PEINIDS \ 8 
- information on 
NEW YORK Crouse/Hinds 
Condulets for 
Corrosive Locations. 





Offices: Atlanta, Baton Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, 
Corpus Christi, Dallas, Denver, Detroit, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, 
New Orleans, New York, Omaha, Philadelphia, Pittsburgh, Portland, Oregon, St. Louis, St. Paul, 
Salt Lake City, San Francisco, Seattle, Tulso, Washing Resid R i Albany, Bolti 
Reading, Pa., Richmond, Va. 
Crouse-Hinds Company of Canada, itd., Toronto, Ont. 
Crovuse-Hinds Instrument Company, Inc., Silver Spring, Md. 








